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ABSTRACT  
 
Last Name, First Name, Degree, Graduation Date     Major 
Hooper, David Alan, PhD.,        Anthropology 
 
The Cultural and Ecological Relationships between the Nisqually Indian Tribe and the Plants of 
Mount Rainier National Park. 
 
Chairperson: Dr. Neyooxet Greymorning 
 
Throughout the history of the National Park Service, the question of whether Native American’s 
still have rights to traditionally used natural resources found within park lands has been debated. 
This debate is largely held in political, legal, and philosophical arenas, but there are ethnographic 
and ecological questions that need to be addressed in order for policy makers to make informed 
decisions. Addressing these questions also provides insight into how cultures develop sustainable 
harvesting practices. One of the parks that has been addressing traditional plant harvesting is 
Mount Rainier National Park, which has been working with the Nisqually Indian Tribe to 
develop a collecting agreement that would allow members of the Tribe to harvest twelve species 
of plants. In this dissertation, I ask two questions: first, how do members of the Nisqually Tribe 
traditionally harvest these plants? My other question is: what are the biological effects of 
harvesting beargrass (Xerophyllum tenax (Pursh) Nutt.) and pipsissewa (Chimaphila umbellata 
(R. BR.) Spreng,), and peeling bark of western redcedar (Thuja plicata Donn. Ex D. Don)? I 
used a combination of ethnographic and ecological methods to answer these questions. Based on 
the metrics I used, the Nisqually practices do not decrease the abundance of beargrass and 
pipsissewa. The traditional harvest of cedar bark does not change the tree’s secondary growth 
rate. The lack of measureable change in these three species is a product of limiting the amount of 
biomass harvested to within the plants’ range of tolerance to damage. Results suggest that the 
Nisqually’s methods of harvesting are based upon traditional ecological knowledge. The results 
of this research will help Mount Rainier managers and the Nisqually Tribe to develop policy that 
allows the Tribe to utilize these plants while not interfering with the park’s mission. 
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Chapter 1: Defining Traditional Ecological Knowledge 
Introduction 
Anthropology has long been concerned with the manner in which different societies 
interact with their environments. Some of the assumptions and conclusions associated with these 
studies over simplify more complex interactions. For example, early evolutionists assumed that 
the environment was a determining factor underlying a society’s ability to evolve to higher levels 
of social complexity. In contrast, Boas and his students assumed that the environment played 
little or no role in how a culture develops. Following environmental and historical determinism 
of the late nineteenth and early twentieth centuries, there have been a number of theoretical 
paradigms concerning human-nature interactions; including ethnobiology, cultural ecology, 
historical ecology, political ecology, environmental anthropology, and human ecology. In the 
1984 preface of “Pigs for the Ancestors,” Rappaport (2000: xv) describes this proliferation of 
paradigms as wasteful, and continues with, “We are ever moving on to new approaches without 
having assimilated the lessons of older ones. We are, I think, inclined to claim too much for new 
“paradigms,” to expect too much of them, and then…to discard them before their possibilities 
have been adequately explored.” Instead of committing to one paradigm in this dissertation, I 
explore traditional ecological knowledge (TEK), and use it as a framework for linking 
anthropological and ecological theories and methods.  
TEK (along with other forms of environmental knowledge) and how that knowledge is 
applied are products of cultural factors influencing individual behaviors directed toward natural 
resources. Biological resources respond to the behaviors which, in turn, can change cultural 
factors. By discussing the definitions, assumptions and criticism of TEK, my goal is to identify 
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the anthropological and ecological information needed to understand the relationships between 
Indigenous people, the natural resources they use, and environments they inhabitant.  
Historical perspective of TEK 
 Native Americans, along with other Indigenous people, have been described as noble 
savages who live in ecological harmony at all times (Buege 1996; Krech 1999). The noble 
savage ideology has been criticized for being a myth that harms Indigenous people by forcing 
western stereotypes upon them (Buege 1996). Indigenous people have also been placed at the 
other end of the environmentalist spectrum, of being ignoble savages only interested in their 
imitate needs and not caring for the environment (Krech 1999). By writing, “Humanity has so far 
played the role of planetary killer, concerned only with its short-term survival” Wilson (2002: 
102) indicts Indigenous people with the rest of humanity as a species with cancerous effects on 
the planet. Both perspectives, in essence, are myths that oversimplify the complexity that arises 
when culture and environment interact.  
A number of academic fields study the manner in which humans understand, utilize, and 
relate to the natural world by providing a more nuanced understanding of the relationships 
between humanity and the environment. Ecological anthropology, a subfield of anthropology, 
describes the relationships of human populations and cultures with their environmental contexts 
(Orlove 1980). Ethnobiology, which includes ethnobotany and ethnozoology, is the study of how 
cultures understand the natural world (Anderson, et al. 2011: 1; Berkes 1999: 38-39). Originally, 
the fields centered on classification and utilization of different species by cultures, as typified in 
ethnobotanical research (Schultes and Von Reis 1995). With the advent of ethnoecology, 
researchers began to study how other cultures perceive and explain ecological relationships 
(Fowler 2000).  
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Natural resource sciences tend to be less interested in cultural perspectives as they relate 
to the human-nature relationship; emphasizing instead, a perspective that accommodates human 
needs while minimizing or repairing human-caused damage, or what they perceive as human 
damage, to the environment (Patterson and Williams 1998). There are a few scientists integrating 
anthropology, ethnosciences, natural history, and ecology to understand how Indigenous cultures 
used their natural resources. For some, this approach has become focused on TEK research 
(Berkes 1999).  
The Working Theoretical Definitions of Traditional Ecological Knowledge   
The definition of TEK is difficult to isolate because the meaning of “traditional” and 
“ecological knowledge” can be interpreted in different ways (Berkes 1999: 5). The term 
“traditional” is often defined as an adherence to the past; making any change in practice 
nontraditional. Some claim that knowledge can only be labeled as traditional after a hundred 
years of occupation (Vlack 2007: 27). Vlack (2007: 29-30) makes a distinction between TEK 
and Indigenous ecological knowledge, which requires people to inhabit an area for more than 
1,250 years, a distinction I do not make here.  
Another view of “traditional” is that it convenes a sense of “time tested and wise” 
(Berkes 1999: 5). This view allows for the possibility that new ideas, given enough time, can 
become “time tested,” and therefore “wise.” He implies that the cultural methods of forming 
relationships with other species, and the manner in which observations and experiences are 
evaluated, are just as important as length of occupation. The strictest view of relates to the 
western approach to generating knowledge of the natural world. If TEK is accepted as valid, 
however, then ecological knowledge needs to become more inclusive of other cultures’ 
understanding of nature (Berkes 1999: 6).  
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The simple definition of TEK relates to information gained by Indigenous cultures about 
their environments, and how that information is utilized by those cultures (Ford and Martinez 
2000). TEK could also be described as the knowledge and insights acquired through observation 
of an area or species (Huntington 2000). Berkes and others (2000; 1999) define TEK as a 
cumulative body of knowledge, practice and belief; evolving by adaptive processes and handed 
down through generations by cultural transmission. Berkes definition, which is the most 
complex, addresses the ways information is collected, evaluated, and communicated within 
society. Fowler and Lepofsky (2011: 286) makes a distinction between TEK and Traditional 
Resource and Environmental Management, which is the application of TEK to maintain and 
enhance natural resources. The majority of discussions about TEK imply an application of 
knowledge (Berkes, et al. 2000; Darby 2005; Menzies 2006).  
 All three of the approaches to TEK noted above assume that Indigenous people make 
detailed observations about their environment. Information collected from these observations is 
shared among other members of the community, and is considered in decisions about the 
utilization of natural resources (Berkes, et al. 2000; Berkes 1999; Ford and Martinez 2000; 
Huntington 2000). These assumptions fit into the elements of environmental cognition and 
perception (Altman and Chemers 1984). Individuals attain information about the environment, 
which is processed by coding and storing, and later recalled and applied to explaining and 
utilizing the natural world (Altman and Chemers 1984).  
Another assumption of Berkes’ (Berkes, et al. 2000; Berkes 1999) definition, is that the 
information is passed down through the generations, and that each generation compares 
observations made within the generation to the society’s collective knowledge.  
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Evidence supporting the Assumptions of Traditional Ecological Knowledge  
The fields of ethnobotany and ethnozoology have, for many years, shown that Indigenous 
cultures have extensive and detailed taxonomies. The Ketengban people of Indonesian New 
Guinea, for example, have names for 169 birds. One hundred forty three of these birds have been 
classified by Ornithologists (Diamond and Bishop 1999). The ability of a society to identify 
distinctive species and observe ecological relationships is limited. The limitations are caused by 
four factors, perceptual salience, cultural salience, ecological salience, and size factor (Hunn 
1999). Perceptual salience occurs when the physical characteristics of a species cause it to be 
undetected by the members of the society. When there are taboos, causing social rules and 
beliefs that make the identity of a species undesirable, it is called cultural salience. The 
ecological factors that limit a people’s ability to recognize taxonomic groups or relationships are 
the rarity of a species, or timing of growth, and/or migration. Size factor is the recognition that 
the majority of the biotic community in an area is composed of microscopic species (Hunn 
1999). Even with these limitations, it is clear that Native people have and are continuing to 
collect large amounts of information about the natural world. 
The basic assumption that distinguishes TEK from more classical ethnobiology is that 
individuals in a community make observations about ecological relationships. Fujimoto (2009) 
describes how the Malo, of southwestern Ethiopia use wild plants, mostly herbs and grasses, to 
indicate soil quality of their cereal field. The Malo end the sowing of cereal crops when Bidens 
steppia is in flower (Fujimoto 2009: 167). Anderson (1999) describes how, in California, Native 
Americans’ manipulated shrubs’ growth patterns to maintain suitable sources of basketry 
materials. Southern Sierra Miwok Natives used redbud (Cercis occidentalis) as a basket making 
material. Young shoots have the color and straightness needed in basketry. The Southern Sierra 
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Miwok’s would set fire to establish new redbud growth, and then to maintain a constant supply 
of young shoots they would prune the shrubs (Anderson 1999; Anderson 2005: 205, 236-237). 
These are examples of ecological observations being used in decision making process when 
harvesting natural resources. 
The sharing of observations is an important assumption embedded into the TEK concept 
that, as yet, has received little investigation. An exception is Brody’s (1981: 36-37) description 
of how Beaver Indians discussed the locations of different prey and the general condition of the 
land. Often, the discussion did not seem important because it was stated as speculation or 
couched as questions. Only later did Brody (1981: 36-37) realize that these simple statements 
conveyed information and analysis of hunting prospects based upon their TEK.  
Related to sharing knowledge within one’s cohort are methods for passing down the 
information found in TEK; including oral literature, descriptive names, and participation in using 
natural resources. The O’odham and Comcaac of the Sonora Desert have named several species 
that describe plant-animal relationships (Nabhan 2000). Another way TEK is passed on to the 
community’s youth is by participating in tasks (Ohmagari and Berkes 1997; Pearce, et al. 2011).  
Another assumption common to descriptions of TEK, but not included in definitions, is 
the idea that Indigenous people generally view themselves as part of the natural world. Often the 
relationship is explained in terms of family relationships, which Salmon (2000) calls kincentric 
ecology. The result of the kincentric ecology is development of cultural beliefs and practices that 
serve to maintain healthy relationships to the different components of the environment. 
Kincentric ecology is not the same as the noble savage concept because it acknowledges that 
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humans have an impact on the environment, whereas the noble savage is assumed to live in non-
impactive harmony with the environment (Buege 1996).  
Putting the assumptions of TEK together with the Mountain Sheep Boy story  
An example of how TEK works can be found in the Upper Pend d’Oreille story of 
“Mountain Sheep Boy” (Davis 1965: 28-30). In this story, a man and his family lived in 
mountain sheep country. After a while, the man increasingly failed at hunting and his wife found 
less and less roots. Their son meets a stranger who gives him instructions to increase his parents’ 
success in their hunting and gathering. The family prospers from this knowledge and continues 
do so until the father upsets the boy, who then covers himself in a sheepskin and cries. By the 
next day, the son has become a sheep and escapes. The next year, the parents return to look for 
their son. One night, the father waited for the heard of sheep to pass. A large sheep that was 
leading the heard approached the man. This sheep was the son, and he pointed out all of his 
sheep relatives to the man; telling him that the last one in the line was not a relative, and could be 
shot. Every night the man would shoot the last sheep since it was not his son or a relative of his 
son. After a while, the father decided to shoot several of the sheep in the middle of the line. 
When he was done, the man could not find any of the sheep he had shot, as they had come back 
to life and run away. When he returned to his wife he told her that he had not seen any sheep. 
Since they had plenty of meat, the mother and father left the area for the winter. When they 
returned, they did not see signs of sheep or roots. He realized that he had broken the law when he 
tried to kill the wrong sheep, and that his son, who controlled the game and the roots, had sent 
the resources away. The story ends with the parents never seeing their son again; ultimately 
dying from hunger (Davis 1965: 28-30). 
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The story of Mountain Sheep Boy was used by the Upper Pend d’Oreille for conveying 
knowledge about mountain sheep natural history and proper hunting ethics, part of which is that 
sheep travel between foraging areas in a line. In the story, when the father shoots sheep in the 
middle of the line, future hunts are unsuccessful; indicating that the sheep learn to recognize 
humans as predators. On the other hand, shooting the last sheep in the line prevents this 
recognition; minimizing the risk of engendering a human avoidance response.  
Shooting has other ecological effects, which is to evenly distribute the hunted between 
the two sexes and across the herd’s age distribution range. If hunters only focused on one sex or 
age, a drastic change in population structure could result; leading to a decline. The other effect is 
to limit the number of sheep that can be taken to one. This decreases the probability that a single 
hunter could decimate a herd.  
While a number of ecological effects can be inferred, I believe that it would be a mistake 
to assume broader conservation intent in the story of killing the last sheep in the line. It is my 
opinion that preventing the sheep from forming an association of humans as a predator is the 
ultimate reason for the story, because it describes specifically sheep running away and not 
returning after the father tries to kill several sheep in the middle of line. The other effects of this 
hunting practice, i.e., limiting the number of sheep taken and maintaining sex ratio and age 
distributions, may not have been recognized by the Upper Pend d’Oreille. 
A kincentric understanding is used in this story to provide incentive to be an ethical 
hunter. Mountain sheep are related to humans through the son. The generality of the charterers 
creates the possibility that they are relatives of the listener who, therefore, has a responsibility to 
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be ethical toward the sheep. Kin relationships establish what members of the herd can be killed, 
since the last one is not related to the son.  
 Although there may be some problems with my analysis, the story of Mountain Sheep 
Boy demonstrates how traditional ecological knowledge was used by the Upper Pend d’Oreille 
to explain some expects of mountain sheep behavior, and how hunters ethically hunt them. I do 
not provide an exhaustive literature review of the ecology of mountain sheep that would support 
my interpretation of sheep behavior, or the population effects of hunting. Even if I used 
references providing general knowledge of how sheep avoid predators, there is no evidence that 
human hunting would produce the same patterns. The difficulties of linking TEK with scientific 
knowledge are weaknesses common in TEK literature that I address in the next section.    
Critiques of TEK Research 
Traditional Ecological Knowledge has been criticized in several ways. By analyzing 
these criticisms it is possible to identify some of the strengths and weakness of the concept. Once 
weaknesses are identified, it is possible to design a research program to strengthen the study of 
TEK. One set of criticisms concerns work done by researchers. The other criticisms are based on 
different stereotypes applied to Native peoples.  
Science and Spirituality in TEK  
I regard Berkes’ (1999: 8) definition of TEK, as an evolving body of information, 
practice and belief concerning relationships between living beings and their environment as the 
most thorough of the approaches. Davis and Ruddle (2010: 883-885) criticize the definitional 
approach used by Berkes and others as self-evident, and a simplification of complex processes 
and phenomenon. The claim they make is that, by using the term “definition” to describe TEK, 
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researchers are present their ideas as absolute truths. Instead, Davis and Ruddle (2010: 885) 
argue that researchers should use a concepts approach where phenomena are treated as “abstract 
ideas, whose attributes arise from a theoretical framework concerning the factors that organize 
human relationships and affect the human condition.” They go on to provide an example of the 
concept approach: “within the theory of cultural ecology in social anthropology and human 
geography… TEK might be (their emphasis) conceptualized as a people’s shared system of 
knowledge or other expressions about the environment and ecosystem relationships that is 
developed through direct experience within a specific physical setting and transmitted inter-
generationally” (Davis and Ruddle 2010: 885). Aside from their mention of cultural ecology 
however, there is little real difference between Berkes’ definition, and Davis and Ruddle’s 
example of the concept approach. From my perspective, Davis and Ruddle are playing a word 
game to address a genuine problem; that TEK researchers often abandon rational skepticism as 
the guiding philosophy of their research (Davis and Ruddle 2010: 881).  
Some researchers, instead of viewing TEK as a subject worth scientific investigation, 
treat it as an alternative to western science (Ross and Pickering 2002). Pierotii (2010:2-3) states 
that “My goal in this book is to correct the injustice identified by Deloria and establish that the 
knowledge, traditions, and concepts of the Indigenous peoples of North America are solid, 
empirically based, and worthy of being considered a scientific body of knowledge and theory 
comparable to that of the European tradition.” The injustice Deloria identifies presumed 
scientific dismissal of Indigenous knowledge as backwards and based on superstition. Pierotti 
(2010; 2011) and others have compared TEK to western science; often by presenting a caricature 
of science. 
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 The scientific caricature can be seen in Pierotti’s (2010; 2011) presentation of an 
incidence he experienced as an undergraduate in which he discusses a conversation between two 
graduate students studying stellar sea lion (Eumatopias jubatus) in different parts of the west 
coast. A student working in Alaska found that the seals provisioned their young for up to a year, 
while data collected by the student working in California showed that parents cared for their 
young for three to four months. These two students were arguing over which one had the right 
data when Pierotti suggested that both could be right. According to him, the graduate students 
dismissed the idea because that is not how science works. Of course, both students had solid 
data, and there were clear ecological explanations for the difference in parental behavior. Pierotti 
presented this story to his readers to make the point that western science tends to focus on 
discovering universal laws and mechanisms to explain reality.  
I would challenge Pierotti over his caricature of science being closed to multiple 
explanations, at least within today’s community of ecologists. The idea that only one set of 
universal laws govern the functioning of an ecosystem is being replaced with a view that, to 
understand the mechanisms underlying ecological observations, researchers need to consider the 
nuances of the environment. According to Pierotti (2010), if Native elders from Alaska and 
California where to have this discussion they would have accepted the idea that the seals have 
different behaviors. It is unclear, however, how he can justify that statement without first 
documenting what elders from California and Alaska would actually say about sea lion behavior. 
In my option, Pierotti assumes that, simply by virtue being Indigenous, elders are more 
enlightened than Western trained scientists. It is an assumption just as faulty as assuming 
Indigenous knowledge is based on superstition. 
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Stereotypes of Indigenous People and TEK  
Researchers focusing on TEK tend to present Indigenous knowledge as evidence of 
conservation behavior. The view of TEK as proof that native people practiced conservation has 
resulted in harsh critiques (Redford and Stearman 1993a; Redford and Stearman 1993b; Smith 
and Wishnie 2000). The definitions and assumptions of TEK allow researchers to address these 
critiques in a constructive manner. One approach is to deconstruct the stereotypes about Native 
peoples’ relationship to nature. The major stereotypes are the, “ecological noble savage,” 
“intruding wastrel,” and “noble savage/fallen angel” (Berkes 1999; Dove 2006).  
I discussed the ecological noble savage myth earlier. The idea underlying this myth is 
simply that Native people live in harmony with nature (Buege 1996; Krech 1999). One 
explanation for apparent ecological harmony may be the result of low Native American 
population densities with the corresponding effect of relatively low ecosystem impact and 
apparent harmony.   
The general idea that there is a static harmony in nature has been questioned for at least 
the last thirty years. The view of the ecological role of fire, flooding and other sources of 
ecological disturbance also has changed. The early view was that these disturbances destroyed 
the apparent harmony of nature, and therefore needed to be controlled. Today, it is understood 
that, in many cases, short-term disturbances caused by fire and floods are needed to maintain 
many ecosystems. Many species of plants have evolved to utilize disturbance as a stimulant for 
seed germination. The study of TEK has shown that anthropogenic fire regimes in California 
created and maintain the oak savannahs (Anderson 2005: 135-137; McCarthy 1993). Because of 
the stochastic properties of ecosystems, and the possibility of small human populations having a 
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disproportional impact on their surrounding environments, the harmony presented in the 
ecological noble savage stereotype is more likely to be paternalistic than true.  
 The intruding wastrel stereotype assumes all people are unnatural and therefore are a 
destructive force, which significantly and negatively impact ecosystems (Berkes 1999: 145). 
Archeological and paleontological studies provide evidence indicating the ancestors of 
Indigenous people caused extinctions in Australia, the Polynesian Islands, and North America.  
 Global human colonization occurred in a manner similar to other species. The extinction 
events associated with global colonization are not dissimilar to evolutionary events that 
happened after North and South America became one land mass. South America had been 
dominated by marsupials, and one of the top predators was a three meter tall flightless bird. 
When North and South America became one landmass, mammals from North America moved 
south and eventually replaced the dominant land animals of South America (Marshall 1988). Just 
as the study of evolution and ecology have shown the descendants of invasive placental 
mammals have evolved into native species, Berkes (1999) definition of TEK could allow 
researchers to understand how Indigenous cultures adapted to their environments, and how 
members of the biotic community have adapted to human presences without applying images of 
unnatural destruction generated by the intruding wastrel stereotype.  
The noble savage/fallen angle stereotype holds that Native people once lived in harmony 
with nature, but the introduction of capitalisms, technology, and a stronger connection to the 
global community caused these noble savages to abandon their conservative behaviors for a life 
imitating modern western society (Berkes 1999: 145-146). An application this stereotype has 
been used to challenge the position taken by some environmentalists and Native groups; arguing 
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that continuance of Indigenous populations managing their traditional territory is the best 
approach to conservation (Alcorn 1993; Redford and Stearman 1993b). For example, the Kuna 
of Central America are an Indigenous group that have set aside land for conservation purposes 
based on their traditional beliefs in spirit sanctuaries. The younger generations are being given 
western-style educations and are learning that the ancestral ways are primitive, superstitions and 
irrelevant. According to some conservationist, these new teachings will lead to loss of protection 
for the spirit sanctuaries (Redford and Stearman 1993a).  
The noble savage/fallen angle stereotype acknowledges that cultures can change, but it 
only presents those changes as a negative impact on ecosystems. The assumption of TEK, 
wherein each generation collects new information and evaluates it against the knowledge that 
was taught to them, allows for changes in cultural application of knowledge. These changes can 
both be negative and/or positive; depending on the environmental conditions at hand.  
All three stereotypes deal with a single philosophical question; is humanity separate from 
nature? The noble savage stereotype presents Native people as animals that are a part of the 
natural world. The intruding wastrel stereotype presents all of humanity as an unnatural species 
at odds with the natural world. The fallen angle stereotype combines the two by suggesting that 
Indigenous people are part of the natural world, but through assimilation into western society 
have lost their place in the natural world.  
The culture-nature dichotomy is a human invention, and does not truly represent the 
ecological reality. The species Homo sapiens is a product of evolution. Natural selection is a 
product of ecological interactions. The population and community dynamics of a species reflect 
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the history of evolution and as those dynamics change so does the evolutionary trajectory of that 
species; including humans.  
Holism versus Reductionism  
Vayda et al (2009) criticizes the study of TEK and other forms of local ecological 
knowledge as being too focused on the idea that the body of knowledge is embedded in culture, 
and therefore, to understand TEK a culturally holistic approach is needed. In other words, 
without understanding all, or most, of a culture, it is impossible for researchers to explain how 
TEK works, and how it can help address environmental or developmental issues. Instead of a 
holistic approach, Vayda et al (2009) argue that researches need to identify what behaviors, 
knowledge, environmental conditions, and other factors influence the relationship between a 
particular people and particular resources. Once identified, these factors should be studied to 
learn the mechanisms that give rise to the observed relationships.  
This criticism of TEK is an example of the philosophical debate between reductionist 
scientific approaches verse holistic scientific approaches. The reductionists believe that the only 
way to understand the universe is to break it up into the smallest components and see how they 
function. The holistic camp believes that understanding the universe is not achievable through 
understanding the functions of its components, because the interactions between components 
produce process that are not predictable by understanding individual functions alone. In my 
option, there is a middle ground. Systems, such as cultures and ecosystems are too complex to 
understand just by studying their isolated parts. On the other hand, by their nature of being large 
and changing, waiting for researchers to produce an understanding of the complete whole is also 
unobtainable. Combing culture and ecosystems, as TEK does, produce even more complex 
interactions. What is needed is for researchers to study individual components, and at the same, 
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time constantly ask if the results meet with the current understanding of the whole system. If 
they do not, we should consider whether more components need to be studied, or whether the 
current understanding of the whole is inaccurate.   
Conclusion  
The examination of the definitions, assumptions and criticisms of TEK demonstrates that 
the basic manner in which people interact with natural resources are a product of cultural and 
ecological processes. The overall question raised by the criticisms of TEK is; what is its role? I 
believe there are two answers. The First is within Indigenous communities; TEK may be utilized 
for managing natural resources. The Second is that TEK should be studied to better understand 
how culture mitigates our interactions with other components of the natural world. My approach 
is to integrate ethnographic and ecological methods to address the second of these issues. 
Dissertation outline 
For many years, Mount Rainier National Park (MORA) and the Nisqually Indian Tribe 
have worked to implement a collecting agreement under which members of the Tribe are able to 
harvest plants from the park in a traditional manner. The initial agreement signed in 1998 was 
challenged by Public Employees for Environmental Responsibility (PEER) as a violation of the 
National Park Service’s mission to protect natural resources. The park and the Nisqually Tribe 
have maintained an interest in the research described in this dissertation because it tests 
empirically the assumption that traditional harvesting impacts the target plants and local ecology 
In the chapter that follows, I discuss the recent plant-collecting history relevant to MORA 
and the Nisqually. For my dissertation research, I posed two questions; first, how do members of 
the Nisqually Tribe traditionally harvest plants at Mount Rainier? This ethnographic research is 
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based on interviews, surveys and observation of harvesting practices. The third chapter explains 
the ethnographic methods I used, and what information they produced concerning the 
Nisqually’s relationships to harvested plants, and Mount Rainier. 
My second question is; what are the biological effects of harvesting the three plant 
species most frequently collected by Nisqually Tribal members –beargrass (Xerophyllum tenax 
(Pursh) Nutt.), Pipsissewa (Chimaphila menziesii (R. BR.) Spreng,), and the bark of western red 
cedar (Thuja plicata Donn. Ex D. Don)? For each of these species I am using different methods 
to measure the impact of harvesting. Chapters three through six address these questions. 
Chapters four, five, and six address how beargrass, pipsissewa, and cedar bark, respectively, are 
harvested, and the ecological effects of harvesting.  
The last chapter addresses how the results of this research will help Mount Rainier 
managers, and the Nisqually Tribe develop policies, which allows the tribe to utilize these plants 
according to treaty rights while not interfering with the parks mission. It also discusses how the 
results further our understanding of TEK, in particular how traditional plant knowledge is used, 
develops, and changes overtime in relation to cultural and ecological factors.  
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Chapter 2: The People and the Mountain: The Nisqually’s Relationship with Mount 
Rainier and its Botanical Resources 
Introduction 
An important component of ethnographic research involves understanding how cultures 
utilize natural resources. The particular use of natural resources can influence and shape cultural 
practices, such as religious ceremonies, economics, and mobility patterns. Often, the role of the 
most abundant resource becomes the focus of academic research; resulting in a disregard for 
other resources that may have significant impacts on the culture. With a history of emphasizing 
salmon fisheries, research directed toward Pacific Northwest coast cultures is an example of this 
trend. That said, there now seems to be a slow change taking place. Examples include Madonna 
Moss (1993) research on the role of shellfish in the diet of Northwest coast people, and an 
increasing appreciation for the indigenous management of botanical resources of the region 
(Deur and Turner 2005; Turner 2014a). I trust that my research of the relationship between the 
Nisqually Indian Tribe and plants growing on Mount Rainier contributes to this changing view of 
resource use. 
For our purposes, the Northwest Coast of North America may be viewed as a land of 
coastal lowlands, islands, and inland prairies closely associated with the Pacific Ocean and its 
associated embayments; and punctuated by upland coastal ranges, Olympics, North Cascades, 
and Cascade mountain ranges. The large volcanic peaks of Mount Baker, Glacier Peak, Mount 
Rainier, Mount Adams, and Mount Saint Helens break through the geologically older Cascade 
Range from the Canadian border on the north to the Columbia River on the south. Situated at the 
eastern margin of the region so defined, the Cascades and associated strato volcanoes have long 
been used by Native American people (cf., Burtchard 2007). The manner in which plants and 
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animals are distributed along, the slopes and upper elevation landscapes of these mountains 
historically has influenced Indigenous utilization of these mountain ranges. I suggest that, by 
understanding these historical practices, we can develop a better understanding of how Natives 
use mountain habitats in the form of limited, traditional practices that continue to the present. 
Since the 1990s, the Nisqually Indian Tribal government and Mount Rainier National 
Park have been working toward an agreement which will continue traditional plant harvesting, 
while protecting the park’s resource structure not inhibiting normal recreational activities. In 
2006, I took over and began to expand upon the ethnobotanical and ecological research being 
conducted in relation to this collection agreement. The goal of the research is to provide data that 
will help the Nisqually and park improve their understanding on the effects of traditional plant 
collection on involved plants and surrounding habitats. In this chapter, I provide historical, 
geographical, and ecological contexts needed to understand the relationship between members of 
the Nisqually Tribe and the plants of Mount Rainier National Park. 
The Northwest Coast people (at least during the late precontact, protohistoric and early 
historic periods) generally have been classified as complex hunter-gatherers that lived in 
permanent villages (Ames 1994; Ames and Maschner 1999: 13; Haeberlin and Gunther 1930; 
Lepofsky and Lyons 2003: 1357; Suttles 1990: 4). Social hierarchy was variable between 
different groups, with some having hereditary chiefs and slaves, but other groups less reliant on  
slavery and hereditable power (Ames 1994: 211; Suttles 1990: 4). Language diversity further 
demonstrates the heterogeneity within the region, there are 13 linguistic families and 45 different 
languages (Thompson and Kinkade 1990: 30). Even with linguistic and social hierarchical 
differences, however, the Northwest Coast political and economic systems had limited variation 
during this period. 
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The basic political unit was the village; consisting of one to several plank houses, that 
were used as permanent winter residence (Smith 1941: 197; Suttles 1990: 4). One to several 
extended families composed a household. The development of a semi-sedentary lifestyles and 
social complexity is often associated with an intensification of salmon harvesting (Ames 1994: 
211). The central resources most often identified with the region are the five species of salmon 
(Oncorhynchus spp.) and western redcedar. Dried salmon was a major source of food throughout 
the winter when other food sources were limited, and throughout the Pacific Northwest, most 
yearly rounds were centered on the procurement of this resource. Western redcedar was the 
corner stone of the coastal area’s material culture; supplying the raw resources for houses, 
canoes, clothing, baskets, among many other items. 
Even though salmon and cedar were important resources, they did not provide all of the 
material needed to meet life’s needs. Suttles (1987) argued that environmental variability caused 
salmon to be distributed across the area unevenly. To address this lack of resources, several 
strategies were used; diversification of resources, seasonal rounds, plant cultivation, and the 
active management of natural resources (Darby 2005; Deur 2002; Lepofsky and Lyons 2003). 
An example of resource diversification is shell fish procurement which, provided an important, 
but underappreciated, resource in the Tlingit’s subsistence strategy (Moss 1993). Deur (2002) 
has documented how people of coastal British Columbia used agricultural methods to grow 
Springbank clover (Trifolium wormskjoldii) and Pacific silverweed (Potentilla anserinea.ssp. 
pacifica). Fire, replanting, pruning, and other horticultural methods promoted and maintained 
desired plant resources (Darby 2005; Turner, et al. 2000; Wray and Anderson 2003). A seasonal 
round developed among the people of the Northwest (Lepofsky and Lyons 2003; Turner, et al. 
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2011: 8) involved members of villages moving both toward marine and mountainous habitats. It 
was on these trips that people utilized some of these horticulture techniques.  
In the southern Puget Sound area, one mountain stands out in its influence on religious 
and economic aspects of local cultures. That mountain is Mount Rainer. 
Human Use of Mount Rainer 
General understanding of Indigenous use of Mount Rainier 
Mount Rainier, often referred to as the mountain, at 14,410 ft. tall is the largest active 
volcano in the Cascade Mountain range (Burtchard 1998: 1). Surrounded by mountains about 
6,000 ft tall, Mt Rainier is, in essence, an alpine island. The height and breadth of the mountain, 
and its position near the west coast of North America has created plant communities, unmatched 
in scale in the surrounding region. It is these communities, especially its extensive subalpine 
parkland habitats, which attracted Native Americans to the slopes of Mount Rainier. 
About 9,500 years ago the area around to ca. 6,000 ft. in elevation on Mount Rainier 
became a glacier free game habitat; a habitat soon used by people on a seasonal basis (Burtchard 
1998: 47; Burtchard 2007: 3). According to Burtchard (1998 and 2007), mobile foragers with 
minimal reliance on mass resource harvest or storage probably dominated use of the mountain 
between about 6,000 and 5,000 years ago. Burtchard (1998: 162) suggest “that about 4,000 years 
ago upland use declined on a per capita basis and shifted from rest-rotation foraging by 
residential groups to 1) use by remnant foragers coexisting on the margins of collector [village-
based] society; and/or 2) use by limited-task collector groups exploiting alternative high 
elevation resources while insuring that ungulate herds were not depleted by others.”  There is no 
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doubt that the pattern of Native people visiting Mount Rainier for the purpose of extracting 
selective resources continued into historic time. 
The subalpine parklands and alpine meadows on Mount Rainier contain plants (e.g., 
beargrass (Xerophyllum tenax), huckleberry (Vaccinium spp.), and animals (e.g., Mountain Goats 
(Oreamnos americanus) that did not occur in comparable abundance in most other habitats 
utilized by Native people in the region (cf., Burtchard1998; Carpenter 1994; A. Smith 2006). The 
current archeological data support the idea that hunting was an important activity in these upland 
habitats. While relatively common in Cascade forests south of Mount Rainier, plant processing 
sites such as huckleberry drying trenches have yet to be documented on the mountain. The 
harvesting of plants is documented in the ethnographic literature (Carpenter 1994: 69-74; A. 
Smith 2006: 146-147). Despite the absence of documented drying features, huckleberry 
harvesting is considered by some to be the primary reason for historic trips to Mount Rainier 
(Schmoe 1926b; A. Smith 2006: 107).  
It is during the late summer and early fall that the berries ripen, and that hunted animals 
are feeding on the plants growing in subalpine habitats on the mountain. Burtchard (1998:47) 
suggests that the most productive period for resource acquisition occurs during the mid to upper 
elevation snow-free period from June through October. Allan Smith (2006) and Cecelia 
Carpenter (1994) note that humans tended to use the mountain from late July to late October 
because of these reasons. The length of time spent hunting and harvesting was estimated by 
Smith (2006), based solely on information provided by his informants, to be only one or two 
weeks. But in the forward of Smith’s book, Lane argues that presence of Mountain Beaver 
(Aplodontia rufa) –an animal that requires substantial hunting time and effort to collect in 
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sufficient quantities to be useful– bones in archeological sites provides evidence that people used 
the area over a longer period (Smith 2006: xiii-xviii).  
Beargrass leaves were an important material in basket construction (Carpenter 1994: 70-
71; Smith 2006: 146-147; Smith 1940: 307). Since beargrass grows in subalpine forests and 
meadows, it is likely that harvesting its leaves was an important addition to berry harvesting, 
hunting, and the collection of other resources from Mount Rainier’s mid to upper elevation 
habitats. 
Historic tribes’ relation to Mount Rainier 
Allan Smith (2006: 62) and Floyd Schmoe (1926c) identified five “tribes” who’s territory 
included  Mount Rainier during the historic period; two Sahaptin speakers –Taidnapam (Upper 
Cowlitz) and Yakama, and three Salish, located in the southeastern area of Puget Sound –
Muckleshoot, Puyallup, and Nisqually.  The terms “tribe” or “nation” are not accurate labels for 
groups located in the Puget Sound because the central political unit was the village (Carpenter 
1986: 15; Carpenter 2002: 14; M. Smith 1941: 197). Generally, what is considered a tribe is a 
collection of villages on the same river drainage system, which have similar language, religious 
beliefs, and claimed common territory. The rivers and streams formed the center of a tribe’s 
territory, and the ridges, hills and other landscape features that separate the river basins are the 
rough territory boundaries (A. Smith 2006: 78,90).  
Mount Rainier and the Nisqually 
According to oral tradition, the Nisqually moved from the Great Basin into the Puget 
Sound area during the last glacial retreat. They settled on the grassy plains southeast of the Puget 
Sound along the Nisqually River watershed (Carpenter 2002: 1-2). Marian Smith (1940: 9-14) 
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identifies six villages that are considered Nisqually. Carpenter (2002: 27-29) identifies fourteen 
major villages –eleven along the Nisqually watershed, and three located near water bodies that 
are not part of that watershed. It is not completely clear why there is such a difference. Carpenter 
(1994: 61; 2002: 26-27) splits the Nisqually river system into three sections. The lower Nisqually 
river system is where the concentration of villages was located. The middle section did not have 
permanent village sites but contained several fishing camps. Making up the Mountain Nisqually 
villages was Squaitz, Lah-al-thu, and Me-schal, (Carpenter 1994: 61; Carpenter 2002: 28). Me-
schal, located near Eatonville, WA, is the only one of these “Mountain” villages that is discussed 
by both Marian Smith (1941: 13) and Carpenter (1994: 61; 2002: 28). Assuming the other two 
villages were more than simple camps linked to more permanent villages downstream, it seems 
reasonable to expect that people from these villages would have had more contact with resources 
from Mount Rainier. 
 Marian Smith reports that she used native ideology, and Carpenter used tribal oral 
history, ethnographic reports, historical documents, and archeology. It is likely that there are 
several reasons for the difference in reported villages (including differences in how Tribal 
boundaries are drawn), and for the fact that some villages identified as Nisqually by one author 
are considered to belong to a different tribe by the other. What is relevant for understanding of 
the Nisqually use of Mount Rainier is that two of the three villages identified by Carpenter 
(1994; 2002) were not considered in Smith’s (1940; 1941) analysis. 
Haeberlin and Gunther (Haeberlin and Gunther 1930) mark the boundary between the 
Nisqually and Puyallup the Nisqually River from its headwaters to approximately present day 
Eatonville. Marian Smith (1940) used Haeberlin and Gunther’s study, but defined the Nisqually 
and Puyallup territorial boundaries differently. She presented the concept that territory centered 
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along watersheds, so boundaries were not river bottoms but mountain and foothill crests. The 
watershed boundary has become the dominant determinant for identifying traditional territories 
of the different Coastal Salish tribes (Schaepe 2008). Lah-al-thu was a village located near the 
present town of Elbe, about 17 miles west of the park entrance. It appeared to be more of a 
mystery, in part because the first explorers of the upper Nisqually river system only found ruins 
(Carpenter 1994: 63); suggesting that this village was abandoned in the late 18
th
 or early 19
th
 
century. Even though Haeberrlin and Gunther (1930: 9) identify the village in Elbe as belonging 
to the Nisqually, their ideas of boundary placement make it a border village which could be 
designated to either tribe. Under the concept that traditional boundaries where determined by 
watersheds, then Lah-al-thu is clearly within the Nisqually boundary.  
Squaitz village located in Bear Prairie on Skate Creek south of Mount Rainier. Skate 
Creek flows into the Cowlitz River, is not part of the Nisqually river drainage and so, strictly 
speaking, would not apply to M. Smith’s (1940; 1941) watershed approach to tribal territory. 
Carpenter (2002: 28), states that Skate creek is a tributary of the Nisqually river. It is possible 
that Squaitz is the same as Čawáčas, a Upper Cowlitz village near Packwood, WA (A. Smith 
2006: 97). Another possibility is that Carpenter identifies long-term summer residences, as 
village sites. 
The salient point to be taken is that these mountain Nisqually villages were melting pots 
where both Coastal Salish and Shahaptian languages were spoken. This mix was a product of 
inter-tribal marriage between the Nisqually, Yakima, and Upper Cowlitz (A. Smith 2006: 49-53). 
Sluiskin, and So-to-lic (Indian Henry), for example, are two historic Native guides to the area 
around Mount Rainier. Both Men were from Shahaptain speaking communities east of the 
Cascade crest that married woman from the Nisqually Tribe, and occupied the Mountain 
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Nisqually villages (Carpenter 1994: 89, 93). Since these intertribal relationships crossed the 
Cascade Range it is, likely that the members of the Squaitz and Lah-al-thu villages had more 
information about the resources found on the slopes of Rainier than their lowland counterparts. 
Usually, a village consisted of one to a few cedar plank houses. The houses primarily 
were for winter use; serving both as house and storage. Villages with larger populations probably 
were never completely vacated; the elderly and young children staying in the village as the rest 
of the community traveled to resource extraction sites during the spring, summer, and fall. 
Each house held four to eight family units (Carpenter 2002: 25-26). Each Family unit had 
its own fire pit. This immediate family was the basic economic unit of the Nisqually, as well as 
other Salish Costal groups (Haeberlin and Gunther 1930; M. Smith 1940: 32-35). The members 
of a family unit working together accomplished most activities undertaken for substance and 
trade. M. Smith (1940: 140) argues that if a particular family member had a specialized skill, he 
or she, if needed, would complete that task by directing the activities of others. “If a woman was 
expert in the preservation of clams, the whole family moved with her to the beach to help dig a 
quantity of then and assist her generally; her husband might have an undertaking of his own 
which could be dovetailed into the same trip but, in any case , his presence was required for 
protection and he did many tasks which furthered the work…if a man had success in hunting elk, 
a pursuit which took him back into the mountains, his family group shifted to a camp near the 
scene of his operations and his wife busied herself in picking mountain huckleberries” 
Activities that required lager organized labor pools, such as harvesting salmon, were 
under the direction of the plank house’s owner. If there were more than one house involved, then 
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the village head would take on the task (Carpenter 2002: 14, 117-118; Haeberlin and Gunther 
1930).  
Leadership positions were based on prestige rather than individual capacity to force 
others to comply. Individuals earned leadership positions through the gaining of status. For the 
Nisqually (Carpenter 2002: 14; M. Smith 1940: 140), and other Pacific Northwest Coast Tribes, 
status involved a combination of birth and behavior (Ames and Maschner 1999: 178; Haeberlin 
and Gunther 1930). A person’s parents and other kin’s status provided an initial status level. For 
one to increase or lose that status depended on their behavior and their particular abilities. An 
individual’s ability were regarded as a direct result of their success in finding spirit powers, and 
was the central theme of the Nisqually’s religious life. These powers were in two general forms, 
sqaálitut and t˘dáb. Sqaálitut, that were powers available to all people, and could be either 
beneficial or detrimental. These powers influenced everything from hunting to basketry, to 
determining how sociable one was. Since this type of spirit power influenced every aspect of life, 
everyone had at least one (M. Smith 1940: 58).  
T˘dáb powers were only available to shamans; giving them the power to heal people 
within their village and extended kin groups, and to attack rivals by making members of their 
village sick (M. Smith 1940: 60). Many of these sprits were associated with animals, and having 
encounters with these animals was one way of gaining these powers. Other methods of acquiring 
power were through vision quests or through knowledge of where and how to encounter these 
spirits that was passed on by kin who already had the power (Haeberlin and Gunther 1930; 
M.Smith 1940: 58).  
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Mount Rainier and the surrounding mountains were among the places to seek t˘dáb 
powers through vision questing (Carpenter 1994: 73). While the mountains were a place for 
gaining power, the life on their slops where impacted by sqaálitut. Questions about when to 
travel to the Mountain, what areas to hunt, and how much to pick, were in part, determined by 
sqaálitut. 
For the Nisqually, Mount Rainier and the surrounding mountains were an area that 
contained a variety of resources. In late summer, the Nisqually would collect natural resources 
found within the subalpine parklands and alpine meadows (A. Smith 2006: 103). Since A. 
Smith’s (2006: 106-107) informants did not mention other plants and could not confirm their use 
when asked, he assumed that the main draw to Mount Rainier was the harvesting of 
huckleberries (Vaccinium spp.). I suspect that other plants were used for food during the trips as 
well, and that a wide range of plants was harvested, dried, and used in lower elevations. These 
uses included food items, basket making material, and medicinal plants. 
Plant communities of Mount Rainier in relation to traditional plant use 
To further explore the role of plant diversity in the historic use of Mount Rainer, I cross 
referenced the 102 gymnosperms and angiosperms listed in Turner et al’s (2011) review of the 
ethnobotany of plants found in mountains of the Pacific Northwest, with lists of Mount Rainier’s 
flora. Out of the 102 species, 61 occur within Mount Rainier National Park. By referring to Flora 
of Mount Rainier National Park (Biek 2000) I was able to estimate the lower and higher 
elevation limits of the 61 ethnobotanically important species (EIS)  (Figure 2.1). The selection of 
1880 ft. is an artificial lower limit, because that is the lowest point in the park. Nine thousand ft. 
was selected as a cut off for the higher end because, in general, there are very few plants above 
this elevation. 
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Figure 2. 1. The low and higher elevation distribution of EIS within Mount Rainier national park.  
As can been seen in the Figure 2.1, the elevation distribution of useful plants is wide. 
Such variables, as regional climate patterns, aspect, slope, elevation, soil properties, etc. can 
influence species distribution. Because of how these variables interact, there are about fourteen 
forest, and five subalpine meadow communities around Mount Rainier (Biek 2000: 9-18; 
Franklin, et al. 1988: 32). In addition, these communities are grouped into five life zones, which 
correspond to elevation and are named after the most common tree species within the zone: 
western hemlock (2,000-3,000 ft), silver fir (3,000-4,500 ft), mountain hemlock (4,500-6,000 ft), 
and subalpine meadow zones (4,500-6,000 ft). The transition from mountain hemlock forests to 
subalpine meadows is not a sharp distinction, and depends primarily on the amount of snowfall 
and timing of the melt-out. Microclimates with large amounts of snow take longer to melt 
resulting in preventing the time needed for tree seedlings to establish explaining why the two 
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zones overlap (Arno and Hammerly 1984). Above 6,000 ft. the communities are collectively 
labeled alpine (Biek 2000: 17-18).  
When each ethnobotanically important species are added upper life zone, mountain 
hemlock and subalpine zones have the largest number of useful plants at 46 species, followed by 
the silver fir zone, which contains 40 species (Table 2.1). Those useful plants in the subalpine 
area include both 32 species that appear at lower elevations, and 13 species, which only occur in 
the subalpine and alpine areas. This makes sense since plant communities are not discrete 
collections of different species in a given area. Instead, there is a gradual change in species 
assemblages; resulting in some species occurring in several communities, and across different 
life zones. 
The environmental variation from forest to meadow, the subalpine habitats provide a 
wider diversity of useful resources, even though the low elevation zones make up significantly 
more land area. The combination of the species diversity and uniqueness are the factors that 
attracted the Nisqually, and other Native Americans to the subalpine habitats of Mount Rainier 
(cf., Burchard 1998 and 2007). 
Life Zone 
Total Number 
of EIS in Life 
zone 
 
Number of EIS 
gained/ zone  
Number of 
EIS lost/ zone 
Western Hemlock 33  0 0 
Silver Fir 40  11 4 
Mountain 
Hemlock/Subalpine 
Meadows 
46  15 9 
Alpine 19  1 28 
Table 2. 1. The total number of ethnobotanically important species (EIS) per life zone. The 
highest number of useful species occurs between 4,500 and 6,000 feet.     
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In their review, Turner et al (2011) list a few species that I would not consider subalpine 
or associated with higher elevations based on my experiences at Rainier. This is reflected in the 
ten species as subalpine, but where on Mount Rainier, their highest life zones fall below 4500 
feet. This difference in opinion, about which species are subalpine, may be a product of the 
geographical area covered. The paper discuss the use of mountain areas stretching from Central 
Oregon into Northern British Columbia (Turner, et al. 2011). Generally, as one moves south 
through a plant specie’s geographic range the plant’s local distribution increases in elevation. In 
addition, because mountain topography is so variable, numerous microclimates promote the 
growth of plants at elevations where they normally do not occur.  
The highest point on Mount Rainier where I observed Devil’s club (Oplopanax 
horridum) is about 4000 feet, and even here, the plants were growing because of a small seep. 
According to Biek (2000: 84) Devil’s club has been documented as high as 5,000 feet in the 
park. But the plants I saw at 4,000 ft had a few stems, compared to the thickets encountered in 
wetlands at lower elevations. The possible lack of abundance of useful species in microclimates 
causes me to question the importance of gathering devil’s club at higher elevations. It maybe that 
plants at higher elevations have more healing power, or other characteristics that makes them 
more valuable than their low elevation counterparts (Turner, et al. 2011: 9). I expect that one 
consideration is how much of a particular plant is required. For example, if a small amount of 
rhizome bark from Devil’s club is needed, to make tea to treat arthritis, then the higher 
populations could be used. On the other hand, if dozens of plants are need for there to be enough 
bark, than it may be desirable to harvest at lower elevations, were the plant is more plentiful. I 
suspect that the authors were simply over-generalizing from a lower latitude pattern.  It seems 
probable that some of the plants in the lower elevations were gathered as needed, but harvesting 
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in lower elevation plant communities was not the main objective motivating travel to Mount 
Rainier. 
The Mountain Nisqually may have depended on upper elevation resources more than the 
lower Nisqually villages because their locations were inaccessible to spawning salmon. Members 
of these villages could travel to the middle and lower sections of the Nisqually River to fish, but 
by increasing the amount of alpine resources gathered, people could reduce the amount of 
salmon required. These villages may have traded venison, mountain goat meat, dried berries and 
other items found in the foothills and alpine habitats with the lower Nisqually villages for 
resources found in the lower elevations (Carpenter 1994; Smith 2006). Because of these factors, 
Mount Rainier may have played a more important role in full filling the material needs of the 
Mountain Nisqually than the villages closer to Puget Sound. The use of these areas declined with 
the onslaught of epidemic diseases in the late 18
th
 and early 19
th
 century, the establishment of the 
Nisqually Reservation in 1854, and the establishment of Mount Rainier National Park in 1899 
(Carpenter 2002: 75-76).  
Mount Rainier as a Park and its Impact on Native Americans 
Historic interactions between Native Americans and Mount Rainier National Park 
After the 1899 creation of the Mount Rainier National Park, members of the Yakama 
Tribe continued to hunt on the east side of the park (Catton 1996: 16-20; Catton 2006: 55-59). It 
is possible that individuals from the Puyallup and Muckleshoot reservations also could have 
hunted in the park during this time as well because their traditional territory had limited 
visitation from park tourists and was difficult to patrol by park staff in the early days. 
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The situation was not the same for Nisqually tribal members. Both the Nisqually River 
entrance (the main entry point for the park) and Longmire village (the original park 
headquarters) are located in traditional Nisqually tribal territory. Because early Park Service and 
tourist activity was focused on this area, Nisqually tribal capacity to hunt and gather in their 
traditional territory would have been difficult. Since its creation, there have been no reports of 
members of the Nisqually Tribe hunting within the park. Indeed Yakama hunting trips are the 
only documented events of this kind in park history. 
Yakama hunting formally ended in1917 with the arrest of the hunting band by park 
rangers operating under direction of the Department of the Interior. Two years earlier, in 1915, 
Mount Rainier ranger Thomas E. O’Farrell found the remains of a hunting camp in the northeast 
area of the park. Following inquiry by park Supervisor D. L. Reaburn, acting Secretary of the 
Interior, E.J. Ayers, requested the department’s solicitor for opinion regarding Yakama hunting 
rights in the park in light of language contained in the 1855 United States Treaty with the 
Yakamas. Solicitor Preston C. West concluded that the 1855 treaty superseded the act of 1899 
creating the Mount Rainier National Park; and that language contained in that treaty did indeed 
allow for tribal hunting so long as it was reasonably required for their subsistence, and did not 
involve wanton destruction of game for other purposes. Despite that opinion, when another 
Yakama hunting group was encountered in October of 1916, the Department of the Interior 
directed that hunting should be terminated and the group arrested. Ultimately, in 1917, six 
Yakamas involved in another hunting part were arrested at their camp on Sunrise Ridge. Twenty 
horses and three rifles were confiscated by park officials (Tacoma Daily Ledger, October 6, 
1917). The individuals were given small fines, the horses returned immediately, and the rifles 
returned at a later date; but the arrest and short trial sent a message to the local Native Americans 
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that hunting would no longer be permitted at Mount Rainier National Park regardless of treaty 
provisions. That rule continues to the present (Burtchard pers. com. 2015 based on MORA 
archived correspondence; also see (Catton 1996: 12-14; Catton 2006: 55-57)).  
Along with ending traditional hunting and gathering on park lands, there began a slow 
change in manner in which the National Park Service, and the general American public, viewed 
the relationship between Native Americans and Mount Rainier. Early in the park’s history, it was 
acknowledged that native people used the park routinely. Drawing on his experience as Rainier 
National Park and Forest Supervisor in the early 1900s, G. F. Allen (1922: 5-6) recalls that “The 
old burns in the middle altitudes of the park occupy regions once frequented by the Klickitat 
Indians. Every summer parties of hunters and berry pickers from the sagebrush plains crossed the 
Cascades with their horses. They followed the high divides and open summits of the secondary 
ridges until they came around to the open parks about Mount Rainier where they turned their 
horses out to graze and made their summer camp. The woman [sic] picked huckleberries and the 
men hunted deer and goats. They made great fires to dry their berries and kindled smudges to 
protect their horses from flies. It was also their custom to systematically set out fires as they 
returned. Burning made the country better for the Indians. The fires kept down the brush and 
made it more accessible. Deer could be more easily seen and tracked and the huckleberry patches 
spread more widely over the hills.” 
Naturalist and ranger, Floyd Schmoe (1926a), also noted that “… Indians made summer 
pilgrimages to hunt and to gather wild berries,” and that “It is still the practice of the local 
Indians to come each season into the open parks and gather the year’s supply of berries (Schmoe 
1926b).”   Native Americans, such as, Indian Henry (So-To-Lick) and Sluiskin, both from 
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Shahaptian speaking tribes who had married and settled in Nisqually villages, were celebrated as 
guides for the early summits of Rainier by settlers (Carpenter 1994: 97).  
Clearly, early park employees and local residents were well aware of Native American 
use of park landscapes and resources. Even so, by the 1960s the prevailing belief had shifted to 
the view that Native Americans did not use nor frequent the park to any significant extent  
(Burtchard 1998: 1). The myth that Indian people did not use Mount Rainier was, in part, a 
reflection of the wider idea that the Nation’s crown jewels (National Parks) were untouched by 
human presence. Burtchard (1998; 2007), Carpenter (1994), and A. Smith’s (2006) research have 
increased the awareness of the Indigenous people’s relationship to Mount Rainier, and are 
contributing to the changing relationship between the park and local tribes.  
Current status of traditional plant use within Mount Rainier National Park  
In 1998, Mount Rainier National Park and the Nisqually Indian Tribe entered into a 
formal Memorandum of Understanding (MOU); permitting collection of a set of traditionally 
gathered plants. The MOU permitted the harvest of 11 traditionally used plant species from park 
lands, subject to Nisqually oversight and annual review by tribal and Mount Rainier staff 
specialists. In 2001, Mount Rainier’s authority to enter into plant collecting agreements of this 
sort was challenged by the environmental protection group Public Employees for Environmental 
Responsibility (PEER). While pursuing formal changes to the Federal Code of Regulations 
(CFR) that would provide clearer authority to permit such activities –and where traditional tribal 
involvement could be demonstrated, and non-impairment of the resource base reasonably 
guaranteed– the park continued to honor the terms of the MORA/Nisqually MOU through its 
termination date in 2003. In 2005, with no clear indication of effective movement toward 
modifying the CFR, Mount Rainier National Park and the Nisqually Indian Tribe developed a 
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research permit to facilitate plant collection combined with botanical research to determine 
possible effects of traditional collection practices on long-term sustainability of collected species, 
and on the health of the surrounding ecosystem. My research is a direct outgrowth of this 
research agreement. 
Summary  
As part of the MORA/Nisqually research permit, I have worked to document how 
Nisqually harvesters traditionally collect plants and plant products, as well as the ecological 
effects of harvesting activities. The focus of my ethnographic research has been to observe the 
plant harvesting process, and to ask harvesters question related to their traditional ecological 
knowledge (TEK). Traditional ecological knowledge refers to an indigenous group’s cumulative 
body of information, practice, and beliefs about the environment. Research on TEK seeks to 
understand how Indigenous people use their knowledge to manage their resources (Berkes, et al. 
2000; 1999).  
The ecological studies described here focus primarily on three collected plant species; 
beargrass (Xerophyllum tenax), Pipsissewa (Chimaphila menziesii), and western red cedar (Thuja 
plicata). For each species, I measured different plant attributes to understand how the plants and 
the immediate ecology respond to Nisqually plant harvesting. In the next chapter, I explain the 
ethnographic methods used to document the harvesters methods of plant collect. That chapter 
also discusses how they acquired these skills, and the importance of using these plants in a 
traditional manner.
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Chapter 3: Methods: How to Study Traditional Ecological Knowledge 
Introduction  
Mount Rainier National Park and the Nisqually Indian Tribe 
Mount Rainier, at an elevation of 14,411 feet, is the largest active volcano in the Cascade 
Mountain range. Surrounded by mountains that are about 6,000 ft. in height, Mount Rainier is, in 
essence, an alpine island. The height and breadth of this mountain, and its position near the west 
coast of North America, has created plant communities unmatched in scale to the surrounding 
region. It is these plant communities, especially its extensive subalpine parkland habitats, which 
attracted Native Americans to the slopes of Mount Rainier. The subalpine parklands and the 
alpine meadows contained plants (e.g., beargrass (Xerophyllum tenax), huckleberry (Vaccinium 
spp.) and animals (e.g., mountain goats (Oreamnos americanus) that represented unique 
resources not found at lower elevations (cf., Burtchard1998; Carpenter 1994; Smith 2006).  
The Nisqually Tribe is one of several Native American nations that have historically used 
resources found on Mount Rainier (Carpenter 1994; Schmoe 1926a; Schmoe 1926c; A. Smith 
2006). The uses of these resources waned with the decline of Native populations following the 
introduction of European diseases. Use decreased further with the creation of the Nisqually 
reservation in the mid-1800s and Mount Rainier National Park in 1899 (Burtchard 1998; 
Carpenter 1994; Carpenter 2002). The collection of some plant resources, however, never ended 
altogether (Carpenter 1994; Schmoe 1926b).  
Recognizing long standing traditional use, Mount Rainier National Park and the 
Nisqually Indian Tribe entered into a formal Memorandum of Understanding (MOU) in 
November, 1998, permitting the collection of 11 plant species from park lands. In 2001, 
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MORA’s authority to enter into plant collecting agreements of this sort was challenged by the 
environmental protection group Public Employees for Environmental Responsibility (PEER). 
The plant collecting done by the Nisqually during this dissertation is part of a scientific study to 
explain the processes of harvesting plants in a traditional manner. The other part of the study is 
to document the potential ecological impacts of traditional harvesting.  
Methods 
Semi-structured interviews of harvesters  
Interviews come in several varieties; structured, semi-structured, and informal (Bernard 
2006: 342-386; Cunningham 2001). Structured interviews give participants limited responses. As 
researchers become better acquainted, or even friends, with participants in a study, everyday 
normal conversations can become good sources of data. These conversations are known as 
informal interviews (Bernard 2006: 211). Informal interviews include the verbal exchanges that 
occur during participant observation. Because of the casual setting, researchers must be careful 
because participants may not fully understand that you will use casual conversations as a data 
source.  
Semi-structured interviews fall between structured interviews and informal interviews. IN 
ethnobotanical studies, semi-directed interviews involve an interviewer using a scripted list of 
topics concerning the plants of interests to stimulate discussion by the informants (Bernard 2006: 
212; Martin 1995: 110-112; Schensul, et al. 1999: 149). By allowing informants to decide what 
topics are covered, and the direction of the conversation, this technique tends to increase 
informant participation (Huntington 2000). 
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Since 2007, I have worked on documenting traditional harvesting by working with 
Nisqually plant harvesters to conduct ethnographic research though semi-directive interviews 
and participant observations to record harvest practices and plant knowledge (Bernard 2006; 
Huntington 2000; Martin 1995: 107; Schensul, et al. 1999: 91). In 2007 and 2008, I was able to 
interview a person considered (by the Nisqually natural resource office) to be the most active 
plant harvester in the community. For the 2007 interview, I used a list of the plants from the 
collecting agreement to stimulate discussion about traditionally harvested plants. Direct 
questions collected information on characteristics used to select sites and plants for harvesting. 
This interview, however, was not recorded, which lead to the second interview in 2008.  
During the 2012 field season, I interviewed her son, who is also very active in harvesting 
plants. In June 2015, I interviewed another member of the same extended family; a man who 
harvests cedar bark, but has not participated in formal harvesting events at Mount Rainer. In the 
2008, 2012, and 2015 interviews, I asked additional questions that were focused on plant use, 
such as how is pipsissewa used? What characteristics of an area make you think it will be a good 
place to harvest beargrass? Do you visit the same harvesting sites every year? If so, do you have 
any expectations of what the site will look like on return trips? Other questions concerned the 
cultural importance of traditional plant harvesting, and Mount Rainier.  
Participant observation of harvesting events  
In order to document a people’s culture, including the relationships with other species, 
anthropologists use a variety of ethnographic methods (Bernard 2006; Cunningham 2001; Nolan 
and Turner 2011; Schensul and LeCompte 1999). The most common approaches to documenting 
people-plant relationships are participant observation, interviews, and surveys.  
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A researcher watching and, when appropriate, helping people with particular tasks in 
order to understand those tasks, is conducting participant observation (Bernard 2006: 343-344; 
Cunningham 2001; Martin 1995: 107; Nolan and Turner 2011: 139; Schensul, et al. 1999: 91). 
From observations, it is possible to document common behaviors and even behaviors of which 
participates are unaware. By participating in common everyday tasks, a researcher can develop 
an understanding of the difficulties that are not apparent when one just watches.  
Members of the Nisqually Indian Tribe visited the park to harvest plant in 2007, 2010, 
and 2011. During these years, I used participant observation to document techniques used for 
harvesting. Participant observation is my major source of ethnographic data since it allows me to 
observe how individuals physically interact with the plant. It also provided an opportunity to see 
how experience harvesters teach less experienced people. Observing how members of the 
Nisqually community harvest plants allowed me to understand both the general approach to 
harvesting, and the methods used for specific species. The specifics of harvesting beargrass, 
pipsissewa, and cedar bark are covered in the following three chapters. 
Survey 
Surveys and questionnaires are a type of structured interview where lists of identical 
questions are presented to a sample of the population being studied (Bernard 2006: 251). 
Keeping the questions homogenous throughout a survey is important in that it allows for reliable 
comparison. In 2010, a self-administered survey was given to the harvesters that visited Mount 
Rainier that year (see Appendix A for a copy). This survey measured four topics --how long and 
often people harvested plants; the importance of traditional plant use to cultural identity; the 
importance of Mount Rainier to the Nisqually community; and finally, in reference to a list of 
plant species from the original MOU, how many times in the last twelve months each species 
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had been harvested. Since only four of the surveys were returned, I averaged the scores and did 
not conduct any statistical analysis. 
Data analysis 
Data analysis occurred by transcribing and coding audio recordings of the interviews and 
field notes (Bernard 2006; Martin 1995; Schensul 1999; Schensul, et al. 1999). I fully transcribed 
the recordings of the semi-directive interviews (Bernard 2006; Schensul 1999). Coding the 
transcriptions was done so that ethnographic data could be organized into usable pieces of 
information (Bernard 2006: 400-406; Schensul 1999: 30). I used grounded theory, where the 
researcher identifies categories and concepts, and links these patters to theory to analyze the 
interviews (Bernard 2006: 492). The first level of coding identifies aspects of harvesting such as 
ceremonial, harvesting, utilization, and ecological knowledge. Under the second level, the topics 
identified in the first level were organized into more detailed subtopics. For example, utilization 
of the harvested plants was further classified as medicinal, edible, crafts, or/and ceremonial. The 
analyzed collections of ethnographic data produce a plant specific description of the ethnobotany 
of the harvested plant resources at Mount Rainier that are presented in the following chapters. 
Ethnographic results  
Participant observation and semi-structured interviews  
Joyce Wells McCloud was identified as a prominent harvester within the community 
during the initial meeting between Greg Burtchard (MORA Cultural Resource Specialist), 
employees of the Nisqually Natural Resources Program, and myself. Joyce and the McCloud 
family became the primary contacts for documenting traditional plant harvesting practices. Joyce 
participated in two interviews. I took notes at the first interview on August 20, 2007, but did not 
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record it. The second interview was recorded on October 28, 2008 and later transcribed. Hanford 
McCloud, Joyce’s son, was interviewed October 19, 2012. Joyce and Hanford McCloud also 
were the individuals I contacted about organizing harvesting trips to Mount Rainier. The forth 
interview was with Allen Fraser, a Native American from California who married into the 
Nisqually community and has been active in plant harvesting. Allen agreed to be interviewed on 
October 31, 2014. Finally, on June 24, 2015, I interviewed Jack McCloud, Joyce's brother in-law 
and Hanford's uncle, regarding cedar bark harvest and the cultural significance of Mount Rainier 
to the Nisqually people. All interviews, save for the first, were recorded and transcribed 
following the session. 
Since 2001, there have been six documented trips made by members of the Nisqually 
tribe to harvest plants within the boundaries of Mount Rainier National Park. The first three 
harvesting trips took place in 2001, 2002, and 2003. I was not involved with the research at that 
time, and do not have detailed ethnographic data from those events. Beargrass is the only known 
plant to have been harvested during those early trips. 
The other harvesting trips occurred in 2007, 2010, and 2011. One of reasons for the 2007, 
and 2011 trips was to include Native American’s relationship to Mount Rainier in documentary 
films about the park. The film recorded in 2007 was part of a contract to produce material for the 
park's new Jackson Visitor Center. A Japanese television documentary; NHK Great Summits: 
Mount Rainier was filmed during the summer of 2011. A part of this film documents the current 
relationship between Nisqually plant harvesters and Mount Rainier.  
The 2007 excursion involved four adult Nisqually tribal members: Joyce McCloud, her 
son Hanford, one of Joyce’s daughters, and Georgiana Kautz, director of the Tribe’s Natural 
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Resource Division. These individuals harvested beargrass leaves and bark from one Alaskan 
Cedar (Cupressus nootkatensis) on a ca. 4570 ft elevation ridge on Mount Rainier's south-central 
slope.  A short film documenting the event is still featured in Mount Rainier's visitors' center at 
Paradise. 
The 2010 plant collecting event was substantially larger. Participants included Joyce 
McCloud and other family members, Allen Frazier, and members of the Nisqually Community 
Garden. In total, the October 8, 2010 event involved nine harvesters, and five guests who simply 
observed. During this trip, beargrass was harvested from the same ridge as the 2007 event, and 
pipsissewa harvested from a plot situated in an historic campground situated at ca. 2,7000 ft in 
Mount Rainier's Longmire administrative area. On August 20, 2011, nine members of the 
McCloud family, four adults and five children, harvested beargrass and pipsissewa from the 
same ridgeline and Longmire plots. 
The results of my ethnographic fieldwork are based on the four interviews and notes 
taken during my observations of the three plant harvesting events noted above. The ethnographic 
data are supplemented by one interview conducted by a graduate student from the University of 
Denver, Samantha Nemecek. Her research considered how the potential to harvest plants within 
Mount Rainier National Park, impacts the cultural and political identity of Tribes with historic 
ties to Mount Rainier. Ms. Nemecek was kind of enough to share an interview with Allen 
(Frazier 2013). 
The Importance of Mount Rainier 
For the Nisqually, Mount Rainier has two broad important roles. One is the traditional 
role the Mountain has played as a place that supplied spiritual and material resources throughout 
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their history. The other role is related to changes brought about by the creation of Mount Rainier 
National Park in 1899. 
Several times during participant observations and interviews, Mount Rainier was referred 
to as a "provider of life"; “That is what she does, she gives life to these plants and animals and 
we utilize that life, that tea, these leaves, these plants and bark” (H. McCloud 2012). “In the 
older days, families would go up in the mountain in fall time, and as whole families they would 
harvest and get medicinal plants and food plants, and just be together and pray and do healing 
work” (Frazier 2013). By visiting Mount Rainier and interacting with the plants the Nisqually 
reinforce their Indigenous identity by participating in some of the same activities as their 
ancestors. 
Along with providing raw materials, Mount Rainier has long been an important spiritual 
place for the Nisqually. This spiritualism is based upon historical practices and beliefs. “Within 
the tribal realities, the local Natives were known for their profound spiritual power with the 
thunder and lightning that has to do with the sacred mountain, Ta-co-bet [Mount Rainier]. There 
were what they called thunderbird spirits that lived there, really, probably the most powerful 
spirits, so all the other tribes respected them for that and honored them for that” (Frazier 2013). 
Because of the spiritual power of Mount Rainier, there is a belief that just by visiting it one’s 
spiritual health is improved; providing another reason for the Nisqually to participate in 
collecting plants the park.  
The establishment of Mount Rainier National Park in 1899 created conflicting views for 
the Nisqually. On one hand, the land is seen as being taken from them. "These Parks, they are 
basically traditional homelands that were stolen from the tribes” (Frazier 2013). Because of the 
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spiritual value of Mount Rainier, its conversion into a National Park is seen by some to be a 
significant violation. “That was sacred land to our people, it was just like our church, and we did 
not bother anyone else’s church. And it should have been respected and honored, and that is 
faith” Jack McCloud (2015). On the other hand, there is also recognition that the park service 
preservation mission has maintained plant and animal populations on the mountain. For example, 
during the first visit to the Longmire plant collecting site, Joyce and a few of the other harvesters 
made comments on the abundance of the pipsissewa (Hooper N.D. personal notes). Joyce used to 
harvest pipsissewa on the Nisqually Reservation, until the site was turned into a parking lot. The 
loss of that population is a major factor in her interests in harvesting pipsissewa from Mount 
Rainier (Joyce McCloud 2008).  
Although the park has contributed to the conservation of the plants harvested by the 
Nisqually, the way harvesting is approached by the park has discouraged some from collecting. 
Following the initial collecting agreement between the Tribe and the park, Joyce McCloud took 
some of the Elders on a couple of harvesting trips. “But we always have to let them [park staff] 
know we are coming so they can monitor it. And the elders are like, “why can’t we come and get 
what we want?” I go, “we have to keep track of it to see how it grows.” So they did not want to 
go after that” (Joyce McCloud 2008). In response to the possible legal challenges to the 
Nisqually’s ability to harvest from the park, Jack McCloud states; “Allodial rights is law. That 
means we do as our ancestors did for thousands of years without persecution or prosecution” 
(Jack McCloud 2015). Implying, that the limitations placed on how members of the Nisqually 
Tribe practice traditional plant collecting should only come from tradition, and that the National 
Park Service does not have the right to regulate their activities.  
 
48 
 
The importance of traditional plant harvesting 
There are multiple reasons for participating in traditional plant use. It reinforces the 
harvesters’ identity as Nisqually, by connecting the present with the past. Traditional plant use is 
seen as a potential resource for improving the health of the community. There is also a sense, 
that by harvesting and using plants they are maintaining the health of the individual and nature. 
By harvesting at Mount Rainier, the Nisqually feel that they are maintaining and reinforcing their 
treaty rights, and their self-reliance.  
In response to a question regarding the cultural importance of plant harvesting to herself 
and the Nisqually community, Joyce McCloud begins with plants as a source of health and 
spiritual wellbeing. “Like you have plants that you use for ceremonies that keep people off their 
head and then when we are sick.” She uses family history to support this idea, “My grandma 
would tell me this plant is for your heart, and I have a bad heart so I would learn everything. She 
had 15 kids, and the women that delivered her babies would tell her, here you drink this plant, 
drink this wild raspberry. She had all her babies out in the berry field, or if she was at home, her 
husband, grandpa, would deliver her babies. But I guess she would take care of herself with a 
few of the plants” (Joyce McCloud 2008). By talking about her Grandmother, Joyce is making a 
connection to the past. By participating in traditional plant use Joyce and others are working to 
ensure the connection with the past and ancestors last into the future, “So just handing them 
(plant knowledge) down for food, for medicine. We usually cook with salmon; we cook them 
with the camas and the wild carrot. So it is like tradition, passed down” (Joyce McCloud 2008).  
Along with cultural identity, the Nisqually participate in plant collecting activities to help 
maintain natural laws. “Prior to all this treaty rights and legislate and congress, that there was 
this natural law and that some of that, you know that especially my upbringing and my belief is 
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that without the Natives there would not be any law, natural law,” (H. McCloud 2012). By 
helping to maintain natural law, the harvesters believe they are improving the landscape. During 
several of the harvesting trips, Joyce made comments about how abundant beargrass is at the site 
compared to when they first started to harvest. She also noted that the Elders always say that if 
you do not use the plants then it will go away (Hooper N.D. personal notes). She, in short, sees a 
connection between harvesting and the increase in overall beargrass abundance.  
While traditional plant collection is important to the Nisqually who harvest, there are few 
harvesters within the Tribe. It is acknowledged that historical causes for the decline in plant use 
center on assimilation polices during the 19
th
 and 20
th
 centuries. Today, harvesters see a choice 
being made by community members not to learn about traditional plant use, because people can 
buy the material to make their own items, or simply buy finished products. “Money buys you 
stuff. You have money you get things. They have money, they can buy the drum. They can buy 
the cedar hat. They can buy the basket. And now show them how go out and gather? “… why 
would I do this when I can go out and buy it, why would I want to get bark when I just go buy it. 
Why would I want to make the basket when I can just go buy it. …” That is the hard part you 
know. If you are not teaching that traditional value at a young age, then the money value takes its 
place” (H. McCloud 2012). 
Between 2001 and 2013, the Nisqually traveled six times to harvest plants from the park. 
In other words, I know of only six days in the last twelve years when harvesting occurred in the 
park. One of the reasons for so few trips involves scheduling conflicts because many harvesters 
work full-time jobs. During the summer, there are two important cultural events that also limit 
the time for harvesting trips. The first is the Canoe Journey, a late July inter-tribal event that has 
become an important community event. Huckleberry Camp, a two week August trip to the 
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Gifford Pinchot National Forest is the second important event. Huckleberry Camp is an annual 
community event for the Nisqually Tribe centered, as the name implies, on the harvesting of 
huckleberries (David Hooper N.D. Personal notes). By the time Huckleberry Camp ends, the 
school year begins. Classes, along with after school activities, further limits the available time 
for visiting Mount Rainier. 
Another reason harvesting does not necessarily take place every year is due to the fact 
that the harvesters’ store of material lasts longer than a year. Yearly harvesting trips are not 
needed when a simple brown paper shopping bag of pipsissewa can last a year, and the 
McCloud’s can use bundles of beargrass that where collected five or more years ago. Taking 
only what is needed is an important aspect of the Nisqually tradition. “In that way for me to be 
just around it (involved with harvesting at Mount Rainier) for one, and then also to take just what 
I need to use” (H. McCloud 2012). Even though actual harvesting does not happen every year, 
there is a strong desire to maintain the treaty rights allowing access to Mount Rainier plants. 
Learning traditional plant use 
The McClouds describe three main sources of plant knowledge. The initial source is 
one’s older family members. Hanford McCloud (2012) has been learning from his mother for the 
last twenty years. “I can remember as far back as being like ten years old when we would come 
up there (Gifford Pinchot National Forest) …and we would just take the prince’s pine 
(pipsissewa), the huckleberries and the beargrass at that time.” 
Learning from family members was more challenging for Joyce McCloud (2008). Her 
great grandfather, Peter Kalama, was a healer who taught his children –Joyce’s grandmother and 
great aunts. She learned about a few medical plants such as pipsissewa and devil’s club 
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(Oplopanax horridus) from her grandmother, and great aunt, Blanche Simmons, who was known 
as a medicine woman. Blanch Simmons was a challenging teacher to learn from. “It is kind of 
hard; would she tell you about the plants? No, you just have to watch” (Joyce McCloud 2008). 
Part of the early discussions between the Tribe and the park that lead to the initial collecting 
agreement involved generating a list of plants that could be collected at Mount Rainier. Joyce’s 
great aunt was one of the consultants for developing this list. As different species were 
discussed, Joyce would ask about where they were collected and their uses. “That is how I got 
her to tell me” (Joyce McCloud 2008). 
Other sources of knowledge came from people outside of the family. Joyce and two other 
members of the Nisqually Tribe would collect plants from Fort Lewis. Whoever knew about a 
particular plant would explain its use. This is a method Joyce has used to teach classes in the 
community. “Health services asked me to do a little class. I was supposed to do it on the plants 
that we used or I have used over the years. At first I had no idea, then I thought okay walk 
around like we use to do and just pick plants. Bring them into the workshop, and just see if 
people know what the plant was used for. But if they don’t know I would have known. …I ended 
up picking 35 plants, but I could of picked more” (Joyce McCloud 2008).  
Another source of knowledge comes from individuals that offered classes outside of the 
Tribe. “When I was pregnant with my youngest son I had the opportunity to go to a herbal class 
in Issaquah (WA), and the teacher was a master herbalist from the University of British 
Columbia, and her name was Norma Myers” (Joyce McCloud 2008).  
Traditional plant use is not static in that new plants, or new uses for plants, are being 
learned continually. The introduction of new uses into the local ethnobotanical knowledge is 
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generated by trading information with other people. “If I go to South Dakota,  …I will bring 
plants like prince’s pine (pipsissewa), which is good for the bladder, so people will ask [me to] 
bring some of that prince’s pine so we can have it. And then they will give me Echinacea” (Joyce 
McCloud 2008). This exchange of information also includes knowledge of introduced plants 
such as St John’s wart (Hypericum perforatum) and common dandelion (Taraxacum officinale). 
St John’s wart is used to help calm children with ADHD. Joyce heard about the potential uses of 
Dandelion from a Hopi medicine man. She only makes a tea from it, however, since she does not 
truly know the Hopi medicinal uses (Joyce McCloud 2008).   
Survey results 
In 2010, I passed out a total of eleven survey forms, four of which were returned. The 
first set of questions focused on experiences with plant harvesting. Two of the respondents had 
harvested plants in a traditional manner for 50 and 48 years. The other two respondents had two 
years of experience. Only one harvester reported that they did not harvest every year (Table 3.1). 
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Questions 
Respondent 
1 
Respondent 
2 
Respondent 
3 
Respondent 
4 
Average 
Standard 
deviation 
How long have you 
been participating 
in traditional plant 
harvesting? 
50 48 2 2 
  
Do you harvest 
plants every year? 
yes yes no yes 
  
How important is 
plant harvesting to 
you? 
5 5 5 4 4.75 0.5 
How important is 
the relationship 
between traditional 
plant harvesting 
and your identity as 
a Nisqually? 
5 5 4 4 4.5 0.5773503 
For the Nisqually 
how important is 
Mount Rainier in 
their traditions? 
5 5 5 3 4.5 1 
Table 3.1. Responses four plant harvesters had to a series of questions about the importance 
of traditional plant harvesting and Mount Rainier to the Nisqually Tribe. 
 
The next series of questions addressed the respondents’ feelings about how important 
traditional harvesting and Mount Rainier is to the Nisqually. The ranking is on scale of one, 
being least important, to five, indicating greatest importance. The average score for: “how 
important is plant harvesting to you?” was 4.75 (sd 0.5). Three people reported five and one 
person wrote four. For “how important is the relationship between traditional plant harvesting 
and your identity as a Nisqually?” the average was 4.75 (sd 0.58). The two harvesters with the 
longest experience wrote down five while the harvesters with two years of experience reported 
four. The last question in this section of the survey was: “for the Nisqually how important is 
Mount Rainier in their traditions?” The average response was 4.5 (sd 1). Three people reported 
five and one wrote three (Table 3.1). 
 
54 
 
The third part of the survey asked respondents to rank characteristics of Mount Rainier 
that might make the mountain important to Nisqually tribal members (Table 3.2). All four of the 
respondents reported that Mount Rainier had important role as a ceremonial and spiritual 
landmark. The next most important characteristic of Rainier was its role as a potential source for 
plant resources (mean 4.5, sd 0.58). Two respondents reported five and the other two reported 
four. The mountain as a physical landmark was important with an average of 4.25 (sd 1.5). Three 
of the respondents reported five and one wrote two. The least important of the listed 
characteristics was Mount Rainier’s role as a National Park, which had an average of 3 (sd 0.82). 
Two harvesters reported three, one four, and another one two.  
I also asked the surveyed to list and rank other characteristics. One person said Rainier 
had an essential role as a healing place. One person wrote, “Teaching to the future generations” 
and gave it a rank of four. Another respondent indicated that Mount Rainier was a very important 
source of cedar for carving along with being a place for enjoyment.  
The final part of the survey addressed the frequency and timing for harvesting plants and 
common berries listed in the memorandum of understanding between the Nisqually Tribe and the 
park by asking respondents to recall any harvesting that happened during the past year. 
Respondents noted five of the seventeen species listed in the survey: Alaska yellow cedar, 
beargrass, devil’s club, blueberry/huckleberry, and strawberry. One respondent did not harvest 
any plants. Collectively, the other respondents reported four harvesting trips for huckleberries in 
August and September; two collected beargrass in September and October; one harvested Alaska 
yellow cedar in September, devils club in April, and Strawberries in June (Table 3.3).  
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Source of 
plant 
material 
5 4 5 4 4.5 0.577 
Physical 
landmark 
5 2 5 5 4.25 1.5 
Ceremonial 
and spiritual 
landmark 
5 5 5 5 5 0 
National 
Park 
4 3 2 3 3 0.816 
Healing 
place 
5 0 0 0 1.25 2.5 
Teaching to 
future 
generations 
0 1 0 0 0.25 0.5 
Need Old 
growth 
Cedar for 
carving 
0 0 0 4 1 2 
Have Fun 0 0 0 4 1 2 
Table 3. 2. How traits associated with Mount Rainier influence its importance to members 
of the Nisqually Tribe. 
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Respondent 
1 
 
Respondent 
2 
 
Respondent 
3 
 
Respondent 
4 
  
Common Plant Name 
# of times 
the plant 
was 
harvested 
last year? 
What 
month did 
harvesting 
occur? 
# of times 
the plant 
was 
harvested 
last year? 
What 
month did 
harvesting 
occur? 
# of times 
the plant 
was 
harvested 
last year? 
What 
month did 
harvesting 
occur? 
# of times 
the plant 
was 
harvested 
last year? 
What 
month did 
harvesting 
occur? 
Total 
number of 
harvesting 
trips 
Yellow Cedar 0 
 
0 
 
0 
 
1 Sept 1 
Spruce 0 
 
0 
 
0 
 
0 
 
0 
Western White Pine 0 
 
0 
 
0 
 
0 
 
0 
Western Yew 0 
 
0 
 
0 
 
0 
 
0 
Western Red Cedar 0 
 
0 
 
0 
 
0 
 
0 
Pipsissewa 0 
 
0 
 
0 
 
0 
 
0 
Devil’s Club 0 
 
0 
 
0 
 
1 April 1 
Cascara 0 
 
0 
 
0 
 
0 
 
0 
Tiger Lily 0 
 
0 
 
0 
 
0 
 
0 
Beargrass 1 Oct 0 
 
0 
 
1 Sept 2 
Maidenhair Fern 0 
 
0 
 
0 
 
0 
 
0 
Blueberry/Huckleberry 2 Sept 1 Aug-Sept 0 
 
1 Aug 4 
Highbush Cranberry 0 
 
0 
 
0 
 
0 
 
0 
Wild Gooseberry 0 
 
0 
 
0 
 
0 
 
0 
Salmonberry 0 
 
0 
 
0 
 
0 
 
0 
Serviceberry 0 
 
0 
 
0 
 
0 
 
0 
Strawberry 0 
 
0 
 
0 
 
1 June 1 
Table 3. 3. The number of times respondents reported collecting plants listed in the collecting agreement between the Nisqually Tribe and Mount 
Rainier National Park. 
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Discussion 
In the 2010 U.S. census, there were 845 individuals identifying themselves as Nisqually 
tribal members (U.S. Census Bureau 2010). During each of the harvesting trips, the number of 
people who came to Mount Rainier was less than 15; indicating that only a small percentage of 
the current Nisqually population harvest plants. Factors underlying the limited numbers of 
people participating in harvesting include economic concerns, time limitations, and alternative 
personal interests.  
Only four people were willing to participate in interviews about plant harvesting; three of 
these were members of the extended McCloud family. In essence, my ethnographic research 
relates more to one family’s relationship to plant use and Mount Rainier than it does to the entire 
community. This fact makes application of my ethnographic results to the entire community 
difficult. Rather, my results provide hints about cultural factors that influence individual 
harvesting behaviors. These influences include economic factors, the mechanisms by which 
individuals learn about plants, and the roles plant use play in personal and cultural identity.  
Reasons why there are so few harvesters  
According to harvesters, the current economy is a major factor for the limited interest in 
traditional plant harvesting within the Nisqually community. Two important economic factors 
reduce plant use. First, involvement in the cash economy means you can buy the final products, 
instead of gathering materials and constructing the desired items. “You have money you get 
things. They have money, they can buy the drum, they can buy the cedar hat, they can buy the 
basket” (H. McCloud 2012). Second, participation in the modern economy necessary to earn 
money simply limits the time available to harvest. 
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At other times limitations stem from a desire to participate in the Euro-American culture. 
In 2012, younger family members’ participation in school athletics was the reason the McCloud 
family could not make a harvesting trip in September or October. The combination of 
employment, attending school during the week, and family participation in extracurricular 
activities consumed the available time to visit Mount Rainier that year. Participating in global 
market economies, along with children participating in modern education systems, are important 
factors in limiting the transmission of some traditional skills in many Indigenous communities; 
resulting in the continued erosion of knowledge in the younger generations (Ohmagari and 
Berkes 1997; Pearce, et al. 2011).  
Enjoyment of Harvesting  
The enjoyment of harvesting is one of the reasons the McCloud family collect plants at 
Mount Rainier. This is generated by directly interacting with plants and being in the park. The 
Indigenous Peoples of British Columbia who harvest lodgepole pine cambium have expressed a 
similar set of feelings when describing their harvesting practices (Dilbone 2011: 91). These 
feelings are further enhanced by harvesting as a community or family, and in landscapes, such as 
Mount Rainier, that carry cultural significance. Hanford McCloud expresses these ideas: “What I 
tell my kids, because I got those younger kids, we have always looked at Mount Rainier as our 
Mountain, our place, and they love that. So every summer they look forward to getting into the 
canoe in the water, and going to the mountains to pick huckleberries, and going to see Mount 
Rainier, just to go up there to visit…” The personal joy of harvesting is an important reason for 
harvesting today because collecting and using plants in a traditional manner is not an essential 
factor in ones identity as a Nisqually. On the first harvesting trip that I observed, one of the 
harvesters’ husbands was present. He was asked if he wanted to participate, and responded by 
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joking about being an urban Indian and not interested in harvesting. Having little interest in plant 
collection, basketry, and traditional medicines is not a limitation on his identity as a Nisqually. If 
the harvesters did not enjoy collecting plants, then it would not be occurring under the current 
economic conditions.  
Learning about traditional plant harvesting  
For the McClouds, knowledge about traditional plant use is a product of information 
exchange between many people. These exchanges are analogous to past learning patterns. As I 
noted earlier, Joyce McCloud initially learned about pipsissewa and other medicinal plants from 
her great-aunt and grandmother; both of whom were taught by their father, Peter Kalama, who 
was described as a medicine man. Hanford McCloud’s main teacher is his mother Joyce. 
Information transfers from parents or grandparents to children is the focus of researchers 
interested in understanding how individuals gain traditional ecological knowledge (Ohmagari 
and Berkes 1997; Pearce, et al. 2011). Jack McCloud described finding teachers who could 
provide a view into traditional skills that were not practiced within the immediate family. “My 
two grandfathers, one was the runner, he would run from village to village; and the other 
grandfather was the canoe maker and the house maker. He carved the river canoes, and big water 
canoes, plus the houses. He knew how to make the plank houses, so we had to go to someone 
else for the medicines, someone who knew medicines.” The oldest son would learn the skills of 
the father, “and then the other ones would learn from other teachers. What we do, if we had to 
make a little shack, they know how to go find the teacher to show them how to build” 
(JackMcCloud 2015). For the Nisqually and other Native American communities, epidemic 
population loss followed by 19
th
 and 20
th
 century boarding school education, seriously disrupted 
the practice of the older generation instructing the younger. Knowledge loss caused by the 
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broken linkage between the knowledge of the past and future was probably a factor underlying 
Joyce’s interest in taking a class from Norma Myers, a Native American herbalist from British 
Columbia. 
At face value, it would seem that a class taken outside of immediate local surroundings 
would not constitute a traditional method of learning. Even so, I consider it to be a new form of 
trade in that, in the past, intergroup trade would have included exchange of botanical knowledge. 
The essential difference between traditional trade and herbal classes is that, in the past, 
exchanging ethnobotanical knowledge was incidental to the primary trade commodities, while in 
herbal classes, it is the primary commodity being exchanged. The annual gathering of the 
Northwest Native American Basketweavers Association, where classes on weaving baskets is a 
major activity, is an example of contemporary trade practices where traditional plant knowledge 
is transmitted (Bowechop, et al. 2014: 172-173). 
Historical Nisqually trade networks extended to other Coastal Salish communities, and to 
other Sahaptin speaking communities (Blukis Onat 1999: 96; Smith 2006: 160-161). Today, 
harvesters’ careers and community activism has extended distances traveled; allowing for a 
greater range in exchanging plant material and knowledge. In interviews, Joyce McCloud 
provided several examples of long distance trade. For example, “so if I go to South Dakota … I 
will bring plants like prince’s pine which is good for the bladder, so people will ask “bring some 
of that princess pine so we can have it.” And then they will give me Echinacea” (Joyce McCloud 
2008). 
There are limitations on the transfer of plant knowledge between groups. Joyce McCloud 
described an encounter with a Hopi medicine man, who talked about the many uses of 
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dandelions [I assume Taraxacum officinale] within the Hopi community. In her discussion she 
noted that “…Well I only use it to make tea from because I don’t really know the medical 
properties that the Hopi use it for…” Where the difference lies between trading knowledge and 
material with the Native Americans in South Dakota versus her reluctance to adopt the Hopi uses 
of dandelion is not clear. I suspect that the manner in which the information is exchanged plays a 
role. How well known the knowledge is may be another factor. Knowledge that Echinacea can 
treat the common cold and flu is wide spread, and therefore sharing that knowledge is not 
culturally harmful. Maybe, Hopi uses of dandelion are particular within those communities, and 
therefore, it is acceptable to share that the plant is used, but it is unacceptable to teach those uses. 
Another, perhaps more likely, possibility is that the conversation with the Hopi medicine man 
lacked the depth needed to learn how to use dandelions properly. Improving our understanding 
of the mechanisms of inter-cultural plant knowledge exchange, and the limitations placed on 
such exchanges, would help researchers describe how new plant knowledge is acquired. 
Finally, transmitting traditional plant use information may take place through peer to peer 
exchange. Earlier, I noted that Joyce McCloud and two other women from the community would 
walk around the Fort Lewis Army base adjacent to the Nisqually Reservation independently 
picking plant specimens. Afterward, they would display the collected specimens, and share 
knowledge among themselves. This process of learning from peers was a major source of plant 
knowledge for Joyce McCloud; and when asked to teach a plant class in the Nisqually 
community, she used a similar method for instructing the students (Joyce McCloud 2008). 
Discussing the uses of different plants, among peers allows for refinement of botanical 
knowledge. In addition, holding a specimen while, discussing it increases the individuals’ ability 
to recognize the plant. 
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In the anthropological literature, the theoretical aspects of transmitting cultural 
knowledge within a population is well developed (for example Boyd and Richerson 2005), 
though the details of how individuals from Indigenous communities transfer knowledge remains 
understudied (Ohmagari and Berkes 1997: 198). The role of older generations passing 
knowledge on to younger generations, within TEK literature is assumed to be central (Ohmagari 
and Berkes 1997; Pearce, et al. 2011). The meaning of traditional in TEK has been limited to 
knowledge and practices which are transferred inter-generationally (Lepofsky 2009: 161). This 
understanding of what is “traditional” gives precedence to one type of learning –older 
community members passing information to younger while downplaying other sources of 
knowledge that maybe just as important. My data regarding the manner in which members of the 
Nisqually Tribe learn about plant harvesting suggests that other interactions within, and outside, 
the community need to be addressed as well if we hope to gain a fuller understanding of the 
mechanisms used in transferring TEK.  
Cultural identity 
Even though plant use is not essential for cultural identity, it is part of a complex matrix 
of long-held traditions that reinforce the collectors’ identities as Nisqually. People who 
participate in harvesting within Mount Rainier National Park emulate their elders and ancestors; 
fulfilling their moral responsibility toward nature, and connecting with this scared landscape. By 
exercising what they believe to be their treaty rights, harvesters consider plant collection on 
public lands to be an expression of their sovereignty. 
In my interviews with the McCloud family, one of the first trends I noticed was TEK 
being expressed through family stories. Traditional stories set in distant past (e.g., “Mountain 
Sheep Boy” (Davis 1965: 28-30)) are often seen as a main method of teaching TEK. Instead of 
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using older stories for guidance on how to harvest plants in an ethical manner, the McCloud 
family uses biographical sketches for guidance on proper ethics, self-reliance, and the 
justification for harvesting. That is, they harvest, in part, because it was what past family 
members did. 
By emulating his ancestors, Hanford McCloud (2012) sees harvesting as contributing to 
the obligations he has to nature; “… prior to all this treaty rights and legislation and congress… 
there was this natural law… My belief is that without the Natives there would not be any law, 
natural law.” The TEK literature is full of Indigenous peoples expressing an essential 
relationship with the natural world, which requires them to behave in a manner that promotes 
ecosystem health (Anderson 2005; Berkes 1999; Turner 2008). What is not clear is how does 
believing that Native peoples have a moral responsibility toward nature lead to the application of 
sustainable behaviors? One aspect of the answer is that by having a responsibility toward other 
beings, harvesting requires a more deliberate set of actions. Those Nisqually harvesters who 
comb through beargrass selecting one to a few leaves at a time demonstrate thoughtfulness about 
how the plant is treated. Thoughtfulness about natural resources may lead to sustainable use 
when it causes harvesters to be selective about where they collect, about how much to harvest, 
and notice how their past actions are impacting the resource. 
 Part of Hanford McCloud’s (2012) response to a question concerning environmentalists 
who oppose Native Americans harvesting at Mount Rainier was “They do not know what is 
healthy for that Mountain to be able to give what it produces. That is just what she does, she 
gives life to these plants and animals and we utilize that life, that tea, these leaves, these plants 
and the bark. It’s that cycle I was talking about, that natural cycle, that’s the cycle for us, to live 
off the earth like that.” Mount Rainier is a spiritual landscape, which focuses the McCloud 
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family’s relationships with their identity because it is the source of the Nisqually River, and the 
diversity associated with the river. In the survey I conducted with harvesters from the Nisqually 
community, all five respondents ranked Mount Rainier’s value as a spiritual landmark the 
highest, followed by its value as source for plant resources. Nemecek (2014: 98-99) also found 
that Mount Rainier is spiritually significant to the Nisqually. It is by being a source of life that 
contributes to the Mountain’s sacredness. Harvesters engage that sacredness by collecting the 
plants growing within the park. 
 While Mount Rainier is a sacred landscape to the Nisqually, its perceived value as a 
National Park is more ambivalent. During meetings between park officials and local tribal 
representatives, the notion that lands now contained in the boundaries of Mount Rainier National 
Park were stolen from the local Native Americans (personal observation). There also is 
recognition that by being designated as a National Park, the area has not been significantly 
damaged, as seen in other traditional use areas (Nemecek 2014: 98). As land managed by the 
federal government, the area is seen as a place to exercise treaty rights. There is a fear that their 
rights could be lost, and therefore harvesting plants within the park is an important component in 
helping to prevent the loss of rights. Hanford McCloud (2012) notes that it is important “under 
that treaty right, to be able to gather, fish and hunt in our traditional seceded lands, seceded 
areas. Going back to the 1855 Medicine Creek Treaty part of that; being that’s our seceded lands 
so, you know, we have the right, from my point of view, being that I do gather in a traditional 
way. And that is what I instill in my kids and the people I come across. When we gather we pack 
out what we bring in and leave the land as we found it, but also if don’t use it, we will lose it.” 
According to Nemecek (2014:2-3), seeking to clarify access to plant resources is an example of 
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the Nisqually Tribe exercising their resource sovereignty; the ability of a group to exercise 
political and practical governance, management and control of traditional resources.  
Many different factors impact the way plant harvesting at Mount Rainier can influenced 
one’s identity as Nisqually. By collecting and using plants, individuals are following the 
teachings of their elders and ancestors. It also allows them to enrich their spiritual and physical 
relationships to the landscape. Working toward a legal clarification of plant harvesting 
opportunities, the Nisqually are exercising the Tribe’s sovereignty.  
Summary  
The collecting of plants from Mount Rainier National Park allows members of the 
Nisqually community to express their cultural identity by participating in activities that their 
ancestors conducted; fulfilling their moral responsibility to the local biodiversity, and exercising 
what they believe to be their treaty rights. The skills needed to conduct plant harvesting in a 
traditional manner are learned from relatives, peers, and harvesters from surrounding 
communities. In the next three chapters, I describe the particulars of beargrass, pipsissewa, and 
cedar bark harvesting, and test for potential ecological impacts resulting from that harvesting. 
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Chapter 4: Beargrass 
Introduction 
Beargrass natural history 
 Throughout its range, beargrass, with its bunchgrass appearance and inflorescence of 
white flowers, often growing in high densities, is a widely recognized plant (Figure 4.1). 
Beargrass is a perennial evergreen usually included as a member of the lily family (Liliaceae) 
(Hitchcock and Cronquist 1996: 696), it is also placed in the Melanthiaceae family (Hummel, et 
al. 2012: 1). Populations reproduce sexually every five to seven years and asexually through 
rhizomes. Because of the rhizomes, it is possible that what appears to be several individuals may 
be part of one individual.  
Several animals common to mountain environments affect beargrass herbivory and 
reproduction. Beargrass flower stalks are highly desirable by ungulates (Crane 1990), and based 
on personal observation, ungulate grazing appears to contribute to a very low reproductive rate 
for the plant at Mount Rainier. In the Mission and Rattlesnake Mountains of Montana, Servheen 
and Klaver (Servheen and Klaver 1983: 205) found that when the plant was a dominant 
component of the plant community, beargrass was a significant bedding material in grizzly bear 
(Ursus arctos) dens. I have personally observed that pika (Ochotona princeps) hay piles often 
contain large amounts of clipped leaves. The base of beargrass stems and its rhizomes also may 
be an early spring food for bears (Mathews 1999: 170). 
 Ethnobotany 
Beargrass’ vegetative reproduction and evolution with mammalian herbivores may play a 
role in its response to traditional methods of harvesting its leaves. The predominant traditional 
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use of beargrass in the Pacific Northwest was for decoration and for structural integrity in 
basketry (Blukis Onat 1999: 63; Crane 1990; Gunther 1973: 23; Smith 2006: 146-147). While 
baskets may be woven exclusively of beargrass, in the majority of cases, it is used with other 
materials such as cedar bark, and the roots of cedar and spruce (Picea ssp.). When dried, the 
leaves are white and can be dyed (Turner 1998: 111-112). The designs and motifs created by 
beargrass weaving often blend personal and cultural identities; serving to express social 
affiliation, and enhancing the desire to continue working with the material.  
Here, I address three questions concerning beargrass harvesting at Mount Rainier: 1) 
what are the methods used by the Nisqually to harvest beargrass; 2) how does harvesting 
influence beargrass ecology; and 3) is there a relationship between the cultural knowledge and 
beargrass ecology?  
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Figure 4.1. Blooming beargrass near Reflection Lakes, Mount Rainier National Park. Photo from 
Mount Rainier NP records. 
 
Beargrass Harvesting Practices 
Ethnographic methods 
In 2007, 2010, and 2011, I observed members of the Nisqually Tribe, harvesting 
beargrass at Mount Rainier. In three of the semi-structured interviews following the harvest 
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events, the interviewees discussed several aspects of beargrass ecology and harvesting. I used 
information gained from these interviews, as well as participant observations, to describe the 
manner in which members of the Nisqually Tribe harvest beargrass. A more detailed description 
of the ethnographic methods used throughout the study was presented in the previous chapter. 
Ethnographic results describing the harvest of beargrass 
Beargrass harvesting begins in August and continues until mid-October when the sites 
start to experience snow accumulations. The primary factor in selecting harvesting sites is 
beargrass abundance. The McCloud family associates exposed areas along ridges with higher 
beargrass abundances, and therefore, prefers this type of landscape for harvesting. During our 
first interview, Joyce McCloud talked about an area near Mount Saint Helens that had been 
devastated by the 1981 eruption; emphasizing how, area after the eruption, the area regenerated 
abundant beargrass. Over time, trees invaded; eventually eliminating the beargrass (Joyce 
McCloud 2007). Searching for new harvesting sites, however, appears to be less common than 
returning to previously used areas (H. McCloud 2012; Joyce McCloud 2008). 
After selecting a potential harvesting site, stem size and leaf length determine what stems 
are harvested. “A lot of the characteristics of the plant; how big it gets and …, the longer stems 
of those beargrass leaves. So we will go through, and walk through patches to see what plants 
there we can pull off of to get the most abundant crop without, of course, killing it, and to get the 
longer ones (leaves) that are utilized for the weaving and decoration on the basket” (H. McCloud 
2012). The harvesters assume that stem size correlates with stems age. Stem size determines the 
number of leaves harvested, with fifteen leaves collected from the largest stems. The smallest 
stems, assumed to be the youngest, are not harvested at all. 
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Once a stem has been selected, the plant is “opened up” to gain access to its center. 
Factors that determine selection of individual leaves, for harvest, are length of the leaves, width 
of the leaf at its base, and color of the base. Longer and wider leaves are preferred for basket 
making than short, thin leaves. The base of beargrass leaves can be either white or purple. The 
McClouds believe that a purple base indicates an older leaf, and that white bases are younger 
(Joyce McCloud 2008). Younger leaves are more “tender” and better for weaving into a basket. 
In addition, white leaves can be dyed various colors while purple leaves absorb dyes poorly. 
Harvesters prefer to collect “the outer center leaves” because these tend to be white, young and 
supple, long, and wide. The very center of the plant is described as the heart.  According to both 
Hanford and Joyce McCloud, leaves are not to be removed from the stems’ center if the plant is 
to survive (H. McCloud 2012; Joyce McCloud 2007; 2008). 
Harvesters pull one to four beargrass leaves at a time. The action taken to remove the 
leaves, is to hold at the base, then pull down and out. After about ten stems have been harvested, 
the lose leaves are bundled together and the tips tied into a half hitch. After returning home, 
harvesters hang the bundles of leaves to dry. The leaves are ready for use after drying for a year. 
As long as the leaves stay dry, they are useable for decades. In 2007, Joyce McCloud was still 
using leaves she had bought from a florist in 1990. 
Monitoring the Ecological Effects of Beargrass Harvesting 
Methods of monitoring beargrass harvesting 
From 2001 to 2003, Mount Rainier National Park’s plant ecologists monitored the impact 
of traditional harvesting of beargrass near Canyon Rim View Point (Kurth 2001; 2002; 2003; 
2004). The purpose of the monitoring effort was to provide information regarding the hypothesis 
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that harvesting had no short or long-term adverse environmental effects. For the monitoring 
effort, Kurth’s crew established six 10m by 10m plots. Three of the plots served as non-
harvested controls. The other three plots were harvested by the Nisqually. Five line-transects 
were established in each plot. Along each transect, prior to harvest, the crew estimated ground 
cover percentage of all species in five one meter microplots. Tribal harvesting took place in 
2001, 2002, and 2003. Kurth’s (2001, 2002, 2003) preliminary conclusion was that harvesting 
had no adverse effects on the plants because the number of leaves harvested in each plot was so 
low. In order to maintain consistency with the earlier study, I reestablished the beargrass test 
plots in 2007 and re-measured from 2008 through 2012 following the same methods used by 
Kurth’s crews. 
I used repeat-measure ANOVA (Elzinga, et al. 1998: 245-246) to test for changes in 
percent cover of beargrass in the test plots. Using all of the plant species, I calculated a detrended 
component analysis (DCA), which is a graphical approach to measure the similarity of plant 
assemblages (Callaway, et al. 2005). Calculating the similarity of the two treatments provides a 
good indication of whether harvesting has an impact on the plant community 
Results of beargrass harvest monitoring 
In 2003, the beargrass monitoring crew switched treatments for two of the plots. Plot six 
was assigned as a harvested treatment, and plot three was assigned as a control treatment that 
year. Assigned treatments for these two plots in 2002 is unclear. Therefore, my analysis uses data 
from plots one, two, four, and five; and excludes plots three and six for which the data are 
ambiguous. 
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Results indicate significant changes in percentage of beargrass in both harvested and 
control plots over the years (F = 3.737, df = 1, p = 0.054, Figure 4.2). The largest change 
occurred between 2002 and 2003, with a 14.86% increase in the control plots and a 22.26% 
increase in the harvested plots. Since 2007, all plots have experience a slight decrease of 
percentage of beargrass ground cover. Figure 4.2 shows these changes. 
 
Figure 4.2. Change in percent ground cover of beargrass. Members of the Nisqually Tribe 
harvested in 2001, 2002, 2003, 2010, and 2011. Data is from plots 1,2,4,5. The error bars are 
standard error.  
 
The Nisqually harvested in 2001, 2002, 2003, 2010, and 2011. If harvesting decreased 
beargrass abundance I would have expected to observe a decrease in cover the following year. 
On the other hand, if harvesting did not impact beargrass, I would have expected to observe 
either no change, or an increase, in cover. There was, however, no significant difference between 
the treatments (F = 1.102, df = 1, p = 0.294). Nor was there any significant interaction between 
treatment and year (F = 0.582, df = 1, p = 0.1829). These non-significant results suggest that 
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Nisqually harvesting practices do not have a significant effect on the percent ground cover of 
beargrass. 
Since harvesting has no measurable impact on beargrass, it is reasonable to expect a 
comparable result for its associated plant community. There is a possibility, of course, that plant 
trampling or soil compaction incidental to beargrass harvest may cause changes in the associated 
plant community. In this site, however, results indicate that harvesting practices did not 
appreciably alter the broader plant community. Figure 4.3 suggests this result in the general 
clustering of the annual non-beargrass ground cover percentages, and by overlap in the standard 
error bars. 
Figure 4.3. Detrended correspondence analysis (DCA) of the effect of traditionally harvested 
beargrass on the associated plant community. The symbols are mean values per year, with open 
being harvested plots and closed symbols are control plots. The error bars are standard error. 
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Experiments to Understand how Beargrass Responds to Harvesting 
A student’s T-test analysis of Kurth’s data shows a trend toward increasing beargrass 
cover in both the control and harvested plots (Figure 4.4). The only year in which a difference 
was observed was 2003 when harvested plots were significantly larger than the control (2003 
two tail T-test=.038, P<0.05, Table 4.1). This indicated that, after two years of harvesting, the 
beargrass responded by producing more above ground biomass. 
Figure 4.4. Percent ground cover of beargrass recorded by Kurth’s crew. The error bars are 
standard error. 
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Year Control Harvested Student’s t-test 
2001 41.42 39.82 0.699 
2002 38.88 40.92 0.594 
2003 53.74 63.18 0.038 
Table 4.1. Student’s t-test of beargrass percent ground cover form 2001 to 2003. 
 
To explore these results further, I established an experimental manipulation to address 
two questions: 1) does beargrass compensate from human harvesting; and 2) if so, what is the 
process for this vegetative production? If the answer to the first question is yes, then I would 
predict that the amount of above ground biomass of harvested plants would be the same or 
greater than the non-harvested plants. The second question has two possible answers: a) 
damaging beargrass stems by removing leaves stimulates the plant to produce new leaves; and b) 
damaging the stem induces the plant to produce more stems. 
Experimental harvest methods 
In 2010, I addressed these questions by establishing one site with two treatment plots: 1) 
no harvest/control; 2) a harvest plot employing Nisqually techniques of removing fifteen leaves 
per stem. Within each plot, twenty plants were selected randomly to receive the assigned 
treatment; i.e., no harvest control, or fifteen-leaf harvest. All of the beargrass stems were marked 
with unique tags. For each of these, I measured stem base diameter, and the longest leaf. To 
detect change in plant abundance and community structure (Coulloudon, et al. 1999: 37-42), I 
also monitored species frequency --the number of times a particular species occurs in a given 
number of samples (Coulloudon, et al. 1999: 23). Stem frequency was measured by laying a 40 
cm long metal rod at the base of stem in the four cardinal directions, and counting and recording 
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species that the rod intercepted. I collected these measurements again in 2011, and 2012 (Gibson 
2002; Hutchings 1986). 
Species frequency was analyzed by using DCA (Callaway, et al. 2005). To test for an 
effect of harvesting on beargrass, I compared height, width, and beargrass frequency using 
repeated-measure ANOVAs (Elzinga, et al. 1998: 245-246). If beargrass compensates for 
removal of leaves by increasing production of new leaves, there should be no difference in the 
diameter at the stem’s base between the treatments. If compensation were occurring because 
harvested plants increase their production of new stems, then the frequency of beargrass would 
be higher in the harvested area than the control. 
Results of experimental beargrass harvest  
Between 2010 and 2011, one of the tags marking a harvested stem was lost. Between 
2011 and 2012, one of the control tags was also lost. Because of these missing markers, the 
statistical analysis uses a sample size of 19 (rather than the original 20) for each treatment. 
Prior to harvest in 2010, stems of beargrass plants to be harvested were slightly larger 
than control stems (see Figure 4.5). Following initial measurement, fifteen leaves were removed 
from each of these plants. When remeasured in 2011, the harvested plants’ mean stem diameter 
decreased and remained constant throughout the study (Figure 4.5). Control stem diameter 
remained essentially constant, or enlarged slightly, throughout the study period. 
Following the study, I ran an analysis of variation to test whether or not the observed 
changes in beargrass stem diameter were statistically significant. The results of the repeated-
measure ANOVA analysis indicated significant differences between the control and harvested 
stems only when yearly changes were included in the analysis (F = 4.117, df = 1, p = 0.0449). 
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There is little doubt that removal of the leaves in the harvested groups caused the decrease in 
mean stem diameter. 
 
Figure 4. 5. Diameter of beargrass stems. The error bars are standard error. 
 
Unlike mean stem diameter, beargrass leaf length appears to remain unchanged by being 
harvested. Prior to treatment, the control stems had significantly shorter leaves than the harvested 
stems (F=86.681, df=1, p=1.49
-15
). This relative variation in mean leaf length did not change 
over time (f=0.448, df=1, p=0.505) (Figure 4.6); indicating that the difference between 
treatments was initially present, and that harvesting did not impact leaf lengths. 
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Figure 4.6. Length of longest leaf of each treated beargrass stem. The error bars are standard 
error. 
In addition, there was no significant change in the number of beargrass stems around the 
target plants over the years (F=0.114 df=1, p=0.7364) (see Figure 4.7), by treatment (F=3.848, 
df=1, p=0.0523), or by the interaction of treatment and year (F=0.754, df=1, p = 0.3872). 
Likewise, the broader plant community surrounding the targeted stems did not change over the 
course of the study (Figure 4.8). 
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Figure 4.7. Percent frequency of beargrass stems around marked stems. The error bars are 
standard error.   
 
 
Figure 4.8. Mean DCA values of species frequency from the beargrass harvesting experiment. 
The symbols are mean values per year, with open being harvested plots and closed symbols are 
control plots. The error bars are standard error. 
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The results of the experimental harvest do not support the hypothesis that harvesting 
stimulates new growth, either through the increase of the damage stems growth rate, or through 
the production of new stems. It is more likely that the removal of 15 leaves represents a low 
percentage of the above ground biomass and its loss does not have a biologically significant 
impact on the plant; neither stimulating nor retarding plant vigor. 
Discussion 
The members of the Nisqually community that collect beargrass leaves do so by combing 
through the center of the stem, looking for long leaves with white bases. After selecting suitable 
leaves, the harvester pulls them out of the stem. Some harvesters pull one to two leaves at a time, 
while others say they pull as many as five at a time. The size of the stem determines the number 
of leaves taken; with about fifteen leaves taken from larger stems, and fewer leaves from smaller 
stems. Harvesting takes place between snowmelt and first significant snowfall; typically from 
July through October. The preferred collecting sites are ridges within subalpine plant 
communities. This is the habitat where beargrass thrives on the west side of the Cascade 
Mountain Range. 
To place my results within the context of existing beargrass literature, I will discuss 
variation between Native harvesters’ methods of collection. Along with understanding variation 
within traditional methods, a comparison of traditional versus commercial beargrass harvest, 
combined with research on the effects of herbivory, provides insights into explaining why 
traditional beargrass harvesting methods are sustainable. Following this discussion, I discuss 
how traditional harvesting methods are only part of Indigenous management of beargrass. 
Anthropogenic fires, for example, were widely used to maintain or enhance its abundance, and it 
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is important to consider the synergetic effects of the two management practices on beargrass 
abundance.  
How the Nisqually approach to harvesting compares to other harvesting methods 
There are a few differences between the observed Nisqually approach to harvesting 
beargrass versus other documented harvesting accounts; particularly in regard to methods of 
extracting leaves from the stem, and the number of leaves collected from a plant. Like the 
Nisqually, Native American people on the Olympic Peninsula pull long leaves from the stem 
(Hummel, et al. 2012: 28; Shebitz and Crandell 2014: 157-158). Indigenous peoples of 
California and British Columbia, however, may pull or cut the leaves (Anderson 2005: 193; 
Hummel, et al. 2012: 28; Turner and Peacock 2005: 122). The biological effects of pulling 
versus cutting are not clear since both should not lead to the steam’s death, unless damage occurs 
to the apical meristem. Based on my experimental harvest of beargrass, the most notable effect 
of pulling is the reduction in stem diameter, though this does not appear to be biologically 
significant. Since the plants used in the experiment had not flowered, it is uncertain if pulling 
impacts flowering. 
The impact of cutting has not been well studied, especially in regard to how flowering is 
impacted (Hummel, et al. 2012: 28). Based on my personal observations, it is probable that any 
decrease in plant performance or fitness caused by cutting is minimal. I have observed severe 
animal and human damage to beargrass plants that nonetheless survives and flowered 
successfully. Figure 4.9 is a photo of a beargrass patch that it has been heavily foraged by 
American pika. Figure 4.10 show two flowering beargrass steams subject to repeated mowing by 
MORA’s road crew. These are extreme examples of damage far greater than any caused by 
Native American harvesting.  Even so, these plants survive, and in the mowing case, flower.  
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Figure 4.9. American pikas have heavily foraged this beargrass patch. Photo by D. Hooper. 
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Figure 4.10. Two flowering beargrass stems with reduced height as a product of mowing. Photo 
by D. Hooper. 
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In other descriptions of Indigenous beargrass harvesting, the number of leaves removed 
per stem are not reported (e.g. Anderson 2005: 193; Hummel, et al. 2012: 28; Shebitz and 
Crandell 2014: 157-158; Turner and Peacock 2005: 122). Hummel, et al. (2012: 28), however, 
does cite Schlick (1994) in suggesting that one good plant can provide enough leaves to cover a 
gallon size basket. It is not clear if one plant is the stem or a group of stems connected through 
rhizomes. If Schlick is referring to individual stems, then the claim seems excessive, and I do not 
believe that such quantities could be sustainable for beargrass harvested at Mount Rainier. 
 Perhaps the reason that other studies have not provided information regarding number of 
leaves harvested per stem/plant is because the methods of collecting the leaves differ from that of 
the McCloud family. Anderson (2005: 193) does not describe how the leaves are pulled or cut 
from the stem. Shebitz and Crandell (2014: 157-158) cite Thompson and Marr (1983), writing 
that a few of the long center leaves are bunched together, wound around the harvesters hand, and 
then removed with an upward jerk. Because of the bunching of leaves, it is difficult to know how 
many leaves are removed from the stem. It also is unclear how selective the harvesters are when 
choosing which leaves to remove. The Nisqually approach is more selective; choosing individual 
leaves, then bundling them together after harvest. The selectiveness I observed during harvesting 
process is likely to be a similar practice across Washington, in part, because of the Northwest 
Native American Basketweavers Association gatherings where up to a thousand Native basket 
weavers meet and exchange knowledge on harvesting and construction (Bowechop, et al. 2014: 
172-173).  
Comparison of Nisqually methods of harvesting to commercial harvesting methods 
While the Nisqually’s approach to harvesting beargrass is probably a good representation 
of the selectiveness of traditional harvesters throughout the Pacific Northwest, the lack of 
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information relevant to regional variation in harvesting practices somewhat hinders my ability to 
infer beargrass harvesting effects on its ecology more broadly. In some cases, traditional and 
commercial harvests share common practices. The description of traditional harvesting provided 
in Hummel, et al. (2012: 28) appears to be similar to those of commercial practices. Blatner, et 
al. (2004: 83) describe two methods used by commercial harvesters that, superficially at least, 
resemble traditional techniques: “Some harvesters grasp the inner-whorl leaves and then twist 
and pull the leaves to free them from the rhizome. Others prefer to cut the leaves off at ground 
level with a knife”. The method of pulling of leaves sound similar to the Shebitz and Crandell 
(2014: 157-158) description. These commercial harvesters are targeting the longest leaves 
(Hummel, et al. 2012: 48) --another similarity with traditional harvesters (Anderson 2005; 
Hummel, et al. 2012; Shebitz and Crandell 2014). 
Taken at face value, similarities in traditional and commercial beargrass harvesting could 
make it difficult to differentiate the ecological impacts between the two. With the Native 
American communities, however, there is concern that commercial harvesting is reducing 
beargrass abundance because these harvesters often pull the entire plant out of the ground, or 
remove more leaves then plant can tolerate (Shebitz and Crandell 2014: 161). The Nisqually also 
express concern about overharvesting by commercial harvesters: “…you don’t see beargrass 
patches like they use to be. Which is kind of sad to see that. Because you used to drive along the 
road and get out, you know, pick your beargrass, and keep on going. Soon there was no 
beargrass anywhere except for that area near French creek. I think they (commercial harvesters) 
didn’t know about it or couldn’t get back there (Joyce McCloud 2008) ”. The relatively common, 
sight of trucks full of beargrass reinforces the concerns of over-harvesting by commercial 
harvesters (Figure 4.11). The fact that the National Park Service prohibits commercial beargrass 
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harvest is one of the reasons that tribal groups, like the Nisqually, are interested in developing 
collecting agreements. 
Figure 4.11. A truck load of beargrass on a Washington state highway. Photo by Josh Drown. 
 
In essence, the critical difference between traditional Indigenous beargrass harvests and 
commercial harvesting lies in the tendency for commercial harvesters to collect more leaves per 
stem and damage the center of the stem where the apical meristem is located. The McClouds 
describe the meristem as the heart of the plant, and they acknowledge that for the plant to 
survive, harvesters should not damage the heart (center) when collecting (H. McCloud 2012; 
Jouyce McCloud 2007; 2008). Furthermore, there is little incentive to collect stems near the 
meristem since these are not suitable for basketry. This does not apply to commercial harvests 
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(primarily for floral arrangements), however; lowering incentive for avoiding meristem leaves 
and increasing the stem mortality through damage of the apical meristem.    
While the traditional avoidance of damage to the apical meristem is directly related to 
maintaining beargrass abundance, it is likely that the exact number of leaves that can be removed 
from a stem can vary. It may be possible for commercial harvesters to adapt Native practices 
without significantly reducing their product. Commercial harvesting methods are, even more, 
poorly studied than traditional approaches.  Commercial harvest monitoring by the Forest 
Service simply involves tracking the number of permits issued. The agency currently does not 
document how much is being collected, or measure ecological effects of harvesting (Hummel, et 
al. 2012: 48).  
Ecological and social research, is needed if we hope to fully understand the how 
differences between traditional and commercial harvesters impact beargrass abundance and 
sustainability. My research documents one approach to traditional harvesting, and I believe, 
demonstrates how that harvesting in this manner has little or no effect on beargrass abundance. If 
we hope to develop sustainable use of this plant resource, there remains a need to understand 
more fully how commercial and Indigenous harvesting techniques vary across the region, and 
how those different harvesting methods influence beargrass ecology 
Herbivory biology provides insight to the sustainability of traditional methods of beargrass 
collecting 
For beargrass, the plant response to traditional Nisqually harvest practices is to tolerate 
the removal of its leaves. Tolerance is the degree to which fitness is affected by herbivory, 
animal consummation of plant material, relative to the plant’s fitness if it had not experienced 
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herbivory (Strauss and Agrawal 1999: 179). While human harvesting is often not described as 
herbivory, from a plant’s perspective, the affect is similar, if not identical; and related research 
can provide insight into TEK. The selectiveness of traditional harvesting is directly related to the 
harvesters’ desire to minimize plant damage. There is a point where the amount of biomass lost 
from harvesting would result in the plants’ death, or serious reduction in vigor and reproductive 
success. In some cases, to avoid severe plant damage or death traditional systems established 
limits on the number of leaves harvested. The tendency of beargrass to tolerant herbivory is 
being used by the Nisqually to ensure sustainable use of beargrass. 
The degree of tolerance is described as compensation (Stowe, et al. 2000: 567; Strauss 
and Agrawal 1999: 179). There are three general kinds of compensation: 1) compensation, where 
the fitness is the same; 2) overcompensation, where herbivory results in the plant having higher 
fitness; and 3) undercompensation, where herbivory causes a reduction in fitness (Strauss and 
Agrawal 1999: 567). Since I did not directly measure beargrass fitness (individual plant survival 
and reproduction), it is difficult to determine which type of compensation is occurring as a result 
of the Nisqually harvest. Overcompensation is unlikely since the percent cover of beargrass did 
not significantly increase after each harvest event. The experimental harvest did not produce a 
change in longest leaf or number of new stems indicating either --an undercompensating or a 
compensating situation. It is possible that undercompensating could be happening if the decrease 
in harvested stem biomass causes a reduction in the number of flowers or seeds produce. In order 
to understand how beargrass may tolerate traditional harvesting, future research should compare 
how clones, vegetatively reproduced individual from the same parent, respond to harvesting, and 
not being harvested throughout the individuals’ life, measuring growth, and seed production. 
 
90 
 
Traditional harvesting in relation to other Indigenous management practices 
The sustainable harvest of beargrass is only part of Indigenous management of the 
species. It is one of the many species where fire was used to manipulate its ecology (Anderson 
2005: 194; Hummel, et al. 2012: 27; Peter and Shebitz 2006; Shebitz and Crandell 2014; Shebitz, 
et al. 2009; Shebitz, et al. 2008; Storm and Shebitz 2006). Fire produces leaves that are better 
suited for basketry; it also affects leaf pigment, thickness, and strength. Furthermore, fire also 
helps to maintain an early successional stage that promotes beargrass growth and reproduction. 
The plant’s ability to grow after a fire is the result of the meristem position below ground which 
protects the plant from being killed by low-intensity fires (Shebitz and James 2010). By 
harvesting in a manner that maintains the integrity of the meristem, Native Americans could then 
apply low-intensity fires to increase suitable conditions. 
Summary 
By being selective determining in which leaves are harvested, limiting the number of 
leaves removed per stem, and being careful not to damage apical meristem, Nisqually tribal 
members sustainably harvest beargrass by working within its damage tolerance range. It appears 
that limiting the number of leaves removed per stem developed as a traditional technique to 
minimize plant damage and enhance sustainability, rather than being an incidental by-product of 
their collecting methods. 
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Chapter 5: Pipsissewa  
Introduction 
Taxonomy, natural history, and ecology 
There are two closely related species with the common name Pipsissewa in the Ericacea 
family –Chimaphila menziesii (R. BR.) Spreng, and C. umbellata (L.) W.P.C. ssp. Occidentalis 
(Rydb.) Hultén. Both are low to the ground evergreen shrubs, which can co-occur throughout 
forested habitats in the Pacific Northwest (Biek 2000: 192; Mathews 1999: 109-110; Pojar, et al. 
2004: 226-227). C. umbellata is a circumpolar species, while C. menziesii is endemic to the 
Pacific Northwest region (Mathews 1999: 109-110). Their height, leaves, and flowers 
differentiate the two species. C. umbellata can grow up to 35 cm tall, leaves are whorled, and the 
whitish pink to rose flowers number three to fifteen on a raceme. At 15 cm tall, C. menziesii is 
smaller. It has one to three creamy white or pink flowers, and alternating leaves (Biek 2000: 192; 
Mathews 1999: 109-110; Pojar, et al. 2004: 226-227). Within the park, C. menziesii upper 
elevation limit is about 1200 M (4000 ft.), while C. umbellata can occur up to 1500 M (5000 ft.). 
During the first time C. umbellata was gathered, I pointed out C. menziesii to the harvesters. 
They did not recognize C. menziesii, and because it was not viewed as culturally relevant, this 
study focuses on the harvesting of C. umbellata. 
Pipsissewa primarily reproduces vegetatively through rhizomes followed by sexual 
reproduction (Tilford 1997: 110). Flowering frequency increases with increasing exposure to 
light (Lundell et al. 2015). By being able to vegetatively reproduce, pipsissewa can persist until 
conditions are favorable for sexual reproduction. Pipsissewa’s primary pollinators are 
bumblebees (Bombus ssp.)(Standley, et al. 1988).  
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Pipsissewa seeds are small, 0.55 cm x 0.10 cm (Johansson and Eriksson 2013), and 
described as dust seeds which have limited endosperm tissue; requiring young germinates to rely 
on fungal associations for carbon sources during establishment (cite). Johansson and Eriksson 
(2013: 23) found evidence that the number of microsites with the appropriate fungi limits 
germination rates. They also found that seeds, placed in plots with adults had 18% germination 
rate. In plots with no adults, the germination rate fell to 8.7% (Johansson and Eriksson 2013: 21); 
indicating that the presence of pipsissewa relies heavily on presence of appropriate fungi for seed 
establishment. 
In Sweden and Norway, changes in forest management have caused pipsissewa 
populations to crash. In some cases, populations have declined as much as 81% during the last 
century; resulting in the species being listed as endangered (Johansson and Eriksson 2013; 
Lundell, et al. 2015). Increasing timber extraction has produced favorable conditions for grasses 
and dwarf bilberry (Vaccinium myrtillus,) which also occurs within the park. These plants 
outcompete pipsissewa (Lundell, et al. 2015). The current forestry practices in Washington may 
not result in reduction in pipsissewa, but it, along with potential overharvesting by the herbal 
(Mathews 1999: 110) and soft drink industries (Tilford 1997: 110), indicate that there are 
potential threats to pipsissewa in the region. 
Ethnobotany 
The traditional uses of pipsissewa are medicinal. Across North America, Indigenous 
peoples used teas and infusions made from the leaves and roots to treat kidney and urinary 
issues, ease colds, assist with childbirth, reduce pain, treat gonorrhea, maintain general health, 
and purify blood (Mathews 1999: 109-110; Moerman 1998: 157-158; Tilford 1997: 110; Uprety, 
et al. 2012). External uses include applying decoctions to relive sore eyes, muscles, and backs 
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(Moerman 1998: 157-158; Uprety, et al. 2012). When discussing the use of devil’s club 
(Oplopanax horridius), Gunther (1973: 41) reports that the Skagit boiled devil’s club root and 
bark with pipsissewa and cascara to treat tuberculosis. Several studies have demonstrated 
antimicrobial properties of pipsissewa (Galvan et al 2008, Jones et al. 2000, Uprety, et al. 2015). 
Pipsissewa Harvesting Practices 
Ethnographic methods 
 In 2010 and 2011, I observed members of the Nisqually Tribe harvesting pipsissewa near 
Longmire campground. In three semi-structured interviews, the interviewees discussed some 
aspects of pipsissewa ecology and harvesting. Using data from these interviews and participant 
observations, I have described how members of the Nisqually Tribe harvest pipsissewa. Detailed 
description of the ethnographic methods used is located in chapter three of this document. 
Ethnographic results 
Nisqually traditional use of the pipsissewa is a medical tea, which helps with the 
functions of the liver, kidneys, and blood purification. One of Joyce McCloud’s grandmothers, 
for example, made two quarts per week. She drank the tea throughout the week for general 
health, and as a pick-me-up (Joyce McCloud 2008). To prepare the tea, one quart of water is 
boiled, then a handful of leaves added, and stepped for ten minutes. The final step is to mix a 
quart of concentrated tea with one gallon of water. A full paper grocery bag of pipsissewa can 
last a year (H. McCloud 2012; Joyce McCloud 2008). 
Harvest of pipsissewa can occur any time of the year, and in any habitat it occupies. 
During my discussions with harvesters, they did not identify any particular conditions 
influencing site selection. Instead, abundance is the important consideration when selecting a 
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harvesting site. Areas with higher abundance, of course, are preferred over areas with low 
abundance.  
In 2010, several harvesters made comments about how abundant pipsissewa was at the 
Longmire site. One of them said that it was the most they had ever seen. The availability of the 
pipsissewa is of concern to native harvesters. They alluded to a property near the Nisqually 
Reservation that had provided pipsissewa in the past, but had been turned into a parking lot, 
resulting in the loss of that population. In describing abundance, H. McCloud (2012) said “My 
finding is that it is pretty tough to find now-a-days compared to the past, where it was always in 
certain areas, under the shade next to the moss, like my grandmother use to say.” In describing 
the difficulty in finding pipsissewa, H. McCloud also acknowledges that the habitat conditions 
that lead to higher pipsissewa abundances are shaded and older forests. However, these 
conditions can be widespread, and do not apply to particular landforms or habitats. 
The guideline for selecting individual pipsissewa stems are not to harvest stems that have 
flowers or seed heads. If the harvesting area does not have any flowering or seeding stems, the 
expectation is that harvesters will leave three to five stems per patch.  
Members of the Nisqually Tribe harvest pipsissewa by breaking the stem at ground level, 
usually by pinching the stem’s base and bending it toward the ground with a twisting motion. 
Though the objective is to maintain the plants underground structures, a few centimeters of the 
rhizome may be accidently removed. When some of the less experienced harvesters from the 
Nisqually Community Garden group were just pulling leaves, Joyce’s daughter explained how 
the stem and leaves were collected (Hooper N.D. personal notes). After placing the stems in a 
bag, the harvested material is transferred to a spot where it can be dried and stored.  
 
95 
 
 During the 2010 collecting trip, plastic grocery bags where used to hold the harvested 
plants. When the Nisqually harvested pipsissewa in 2011, they filled eleven one-gallon Ziploc 
bags (Figure 5.1). In 2012, I filled ten one-gallon bags (Figure 5.2). These were then dried and 
weighed to estimate the amount of pipsissewa collected the previous year. The average dry 
weight of one bag is 106.39 g with a standard deviation of 10.46g. Applying these results, I 
conclude that the harvesters gathered approximately 1170.29 g of pipsissewa in 2011.  
 
Figure 5. 1. One of the eleven one-gallon bags filled with pipsissewa during the 2011 harvesting 
trip. Photo by D. Hooper. 
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Figure 5. 2. One of the ten one-gallon bags that I filled to estimate the amount the Nisqually 
harvested in 2011. The average biomass in these bags was 106.39 g (S.D. 10.46g). Photo by D. 
Hooper. 
 
Ecology of Pipsissewa Harvesting  
Methods of monitoring pipsissewa harvesting 
To understand how harvesting may affect pipsissewa and the local ecology, I established 
two monitoring plots, a non-harvest control and a harvested plot, where the Nisqually collected 
the plant. There are two potential outcomes regarding the effect harvesting has on Pipsissewa; 1) 
no measurable effect and 2) a decline in pipsissewa abundance. If the second alternative 
hypothesis is correct, I would expect a measureable decrease in stem density, frequency, and 
percent ground cove in cases where harvesting removes both stems and leaves. If leaves were the 
only harvested part, then percent ground cover may decrease while density and frequency 
remains unchanged. 
To test these hypotheses, I selected an area for pipsissewa harvesting in the forested 
landform adjacent to Longmire campground. The Longmire campground was particularly well 
suited to the study because it supported a substantial pipsissewa population, provided easy access 
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for harvesters, and removed harvesting from the public eye. Near the harvesting area, a non-
harvested plot was established. I then placed a 30 meter baseline transect through the sample 
area. When harvesting occurred, monitoring was completed before members of the Nisqually 
Tribe arrived. Along the baseline transect, I randomly selected 12 starting points for transects, 
that contained the quadrants (Coulloudon, et al. 1999: 37). Transects were ten meters long. 
Along each transect, five plots were randomly selected for sampling. Each one-meter-by-
one-meter plot contained three quadrates: 25cm X 25m (1), 50cm X 50cm (2), and 1M X 1M (3). 
Species frequency, the number of times a particular species occurs in a number of samples, was 
recorded by marking presence of all species that occur in the smallest quadrate, then any species 
that occurred in the next two sizes up that did not occur in the smaller quadrates (Coulloudon, et 
al. 1999: 37-38). The nested quadrate frames used to record the frequency had four tines that 
came to a point. By recording what these tines touched, while taking the other measurements, I 
was able to measure ground cover (Coulloudon, et al. 1999: 80). I measured stem density by 
counting the number of Pipsissewa, stems in the 25 cm X 25cm quadrant. 
Repeat-measure ANOVA statistics were used to test for changes in frequency, stem 
density and percent cover of Pipsissewa (Elzinga, et al. 1998: 245-246). Plant species frequency 
and percent ground cover provided the data used to calculate DCAs.  
Results of monitoring pipsissewa harvesting 
The Nisqually harvested pipsissewa in 2010 and 2011. Control plot markers were lost 
between the first and second years, but I was able to able to reestablish them sufficiently to 
complete the monitoring study. The monitoring goal of was to observe how pipsissewa responds 
to harvesting in order to discriminate between the two outcomes noted above; that there is no 
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measurable impact from traditional harvesting, or that harvesting decreases the abundance of 
pipsissewa. 
Pipsissewa is common in both treatment plots. In the control, 59.2% (sd = 4.8) of the 25 
by 25 cm plots contained pipsissewa, while 53.1 % (sd =6.2) occurred in the harvested plot 
(Table 5.1). In 50 by 50 cm samples, pipsissewa occupied 83.6% (sd =4.1) of the control plot, 
and 71.7% (sd = 4.5) of the harvested plot. In 1 by 1 m samples, pipsissewa occupied 89.2% (sd 
= 3.5) of the control plot, and 81.9% (sd = 3.2) of the harvested plot (Table 5.1, Figure 5.3).  
 
 
 
 
 
 
Table .1. Average percent frequency of pipsissewa.  
Year Treatment 25x25cm SD 50x50cm SD 100x100cm SD 
2010 Control 52.5 3.75 79.2 3.6 89.2 3.0 
 
Harvested 53.3 6.0 70.8 4.8 81.7 3.3 
2011 Control 60.8 6.3 84.2 4.6 90.0 3.5 
 
Harvested 50.8 6.8 72.5 4.3 80.8 3.6 
2012 Control 64.2 4.3 87.5 3.9 88.3 4.1 
 
Harvested 55.0 5.7 71.7 4.4 83.3 2.7 
Average Control 59.2 4.8 83.6 4.1 89.2 3.5 
 
Harvested 53.1 6.2 71.7 4.5 81.9 3.2 
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Figure 5. 3. Average percent frequency of pipsissewa in each of the three subsamples. 
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There were no significant changes in pipsissewa frequencies between years. From 2010 
to 2011, the frequency of pipsissewa in the control treatment changed by 8.3% in the 25 by 25 
cm samples, 5% in the 50 by 50 cm samples, and 0.83% in the 1 by 1 m samples. During the 
same time, the percent frequency of pipsissewa in the harvested plot changed by -2.5%, 1.7%, 
and -0.83% in the respective samples.  
Between 2011 and 2012, the percent frequency of pipsissewa in the control plots changed 
3.3%, 3.3%, and -1.7% in the 25 by 25 cm, 50 by 50 cm, and 1 by 1 m samples. At the same, 
time the harvested plots changed by 4.2%, -0.83, and 2.5% in the three sample types. The control 
plot has a higher frequency of pipsissewa than the harvested in the 50 by 50 cm samples (F = 
10.976, df = 1, p = 0.00148), and the 1 by 1 m samples (F = 6.373, df = 1, p = 0.0139).  
The interaction between year and treatment in all sample sizes was non-significant; 
indicating that, while there are slight differences between the control and harvested plots, the act 
of harvesting did not change the frequency of pipsissewa. 
The number of stems per square meter ranged from 25.07 to 29.33 (Figure 5.4). Yearly 
variation was not significant (F = 0.394, df = 1, p = 0.531). The density of pipsissewa was not 
significantly different in the two plots (F = 0.797, df = 1, p = 0.372). There was no interaction 
between harvesting and year (F = 0.035, df = 1, p = 0.852); demonstrating again that traditional 
harvesting practices did not change the abundance of pipsissewa.  
 
101 
 
 
Figure 5. 4. Pipsissiwa stem density per square meter. The error bars are standard error.  
The average percent cover of pipsissewa ranged from 6.04 to 10.21% (Table 5.1, Figure 
5.5). In my opinion, the percent cover reported here is lower than the actual cover. The 
underestimation is a result of the sampling design used; twenty points along a ten meter transect 
if not large enough of a sample to produce an accurate estimate. The small sample was a product 
of my research design, which favors species frequency and pipsissewa stem density 
measurements over percent ground cover. Between 2010 and 2011, the percent cover increased 
by 4.6% in the control plot and by 1.25% in the harvested plot. The changes in cover between 
2011 and 2012 were 0% in the control and a decrease of 2.7% in the harvested (Table 5.2). There 
was no significant difference between the treatments in pipsissewa cover (F=0.018 df=1 
p=0.894). Changes in pipsissewa cover between years were also not significant (F=0.670 df=1 
p=0.415). Interactions between year and treatment were also not significant (F=2.503 df=1 
p=0.116).  
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Figure 5. 5. Percent cover of pipsissewa. The error bars are standard error.  
 
 
Mean sd Yearly 
Change 
2010 Control 6.04 5.95  
2011 Control 10.62 8.93 4.58 
2012 Control 10.62 8.33 0 
2010 Harvested 8.96 10.20  
2011 Harvested 10.21 11.86 1.25 
2012 Harvested 7.50 8.66 -2.70 
Table 5. 2. Average percent cover of pipsissewa and standard deviations. The change in cover 
from year to year is not significant.  
 
Based on the results of the detrended correspondence analysis (DCA) of species 
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measurements shows that the Nisqually’s approach to harvesting pipsissewa does not change the 
surrounding plant community. The difference between the 2010 and 2011-2012 control plot is a 
result of the control markers being lost and then reestablished in the general area.  
 
Figure 5. 6. Mean DCA values of species frequency from the pipsissewa monitoring. 
 
Discussion  
The Nisqually’s primary use of pipsissewa is as a tea for general health. Harvesting 
occurs by breaking stems off at the plant’s base. There are two guidelines concerning the harvest 
of pipsissewa. First, harvesters do not choose stems with flowers or seed heads. The second is 
that if the patch does not have reproductive structures then at least three stems are left intact. 
Based upon my observations, it is common for populations of pipsissewa to contain flowering 
 
104 
 
stems, and for the harvesters to collect the amount needed before reducing the patch to three 
stems. The harvesting of pipsissewa in the Longmire Campground does not change the plant’s 
abundance.  
Either the current harvesting pressure is so low that the impact of harvesting is not 
detectable with the measurements used, or the Nisqually’s approach to harvesting maintains the 
population. Below I describe why I believe the amount of biomass being removed is not below 
the detection of the methods used. Rather, I explain how the Nisqually’s approach to harvesting 
maintains pipsissewa’s systems of sexual and vegetative reproduction. From there, I discuss the 
role herbivory may play in the development of traditional harvesting methods.     
Harvesting pressure  
In 2011, the Nisqually harvesters collected about 1170g of dried stems. The average stem 
without reproductive structures is 0.702g. By dividing the average weight of the stem by the 
weight of harvested material, I estimate that the Nisqually harvested about 1,667 stems. The 
harvesting area is 600 square meters. The average number of stems per meter is 28, which is 
about 16,826 stems in the harvesting plot. The 1,667 stems harvested in 2011 are 10% of the 
total number of pipsissewa stems available within the study plot.  
It is more difficult to estimate the amount of biomass collected in 2010 because the 
harvesters used plastic grocery bags instead of Ziploc bags. Even so, the collected total seems to 
be roughly comparable. Between the two years, approximately twenty percent of pipsissewa 
stems were removed from the harvested plot. If pipsissewa is not compensating for the loss of 
biomass in consecutive years, then there should be an increasing reduction in abundance. In the 
harvested plot, however, stem density does not decrease over the two years. Because stem 
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density, in the control plot, is not increasing, it appears that in the Longmire campground area 
the pipsissewa population is not growing. This indicates that the species response to harvesting is 
to replace the lost stems. In other words, pipsissewa is compensating for the loss of biomass.  
Pipsissewa harvesting and sexual reproduction 
The guidelines for harvesting used by the Nisqually may be facilitating pipsissewa’s 
compensation. By avoiding the removal of reproductive structures, the Nisqually are allowing 
the area to be reseeded. A study in Sweden, found that eight to eighteen percent of seeds 
germinated (Johansson and Eriksson 2013: 21); indicating that sexual reproduction may be of 
low importance in maintaining pipsissewa populations. The average number of seeds per capsule 
is 7882 seeds. The number of capsules per stem is between three and five (Johansson et al. 
2014). Therefore, the 18% germination rate means that 7,094 seeds germinate per stem. Since 
pipsissewa populations are not increasing, there must be significant mortality after germination. 
In a greenhouse study, Ingersoll and Wilson (1990: 1159) found no germinating pipsissewa in 
soil samples that came from an Oregon forest. Nevertheless, seedling survival rate could be 
enough for newly established plants to replace the harvested stems.  
The importance of keeping the rhizome in the soil, along with leaving some stems intact 
goes beyond providing a seed source, they also influence seed germination. The average 8% 
germination rate reported by Johansson and Eriksson (2013: 21) occurred in plots without 
pipsissewa. The average germination rate of 18% was in plots with pipsissewa. The authors’ 
conclude that the fungi needed to nourish seeds, during germination, are in higher abundance in 
established pipsissewa populations than areas without pipsissewa. 
Pipsissewa harvesting and vegetative reproduction 
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The main method of pipsissewa reproduction is through rhizomes (Ingersoll and Wilson 
1990; Tilford 1997: 110). Accordingly, a major mechanism underlying the sustainable harvest of 
pipsissewa could be the harvesters’ goal to keep rhizomes intact, which allows the plants to 
resprout, producing no measurable change in stem density.   
Researchers have documented plant species resprouting from rhizomes and other 
underground plant structures after Indigenous harvesting or management activities (Anderson 
1999: 151, 196-197; Anderson 2005: 205,236-237; Shebitz and Crandell 2014: 162-169; Turner 
2014b). Sweetgrass (Schoenoplectus pungens) and tule (Scirpus acutus) are two rhizomatous 
species used in basketry throughout their ranges (Anderson 2005: 204-207; Shebitz and Crandell 
2014: 162-169). Harvesting the stems left the rhizomes intact allowing for the future production 
of these species. Anderson (1999; 2005: 236-237) discusses the harvest and management of 
woody species such as redbud (Cercis orbiculata)  --used for arrows, and basketry material, 
among other items--  using the term coppicing to indicate pruning species to ground level. The 
future shoots would have preferred characteristics, and there would be more suitable stems per 
plant (Anderson 1999). If keeping the rhizome intact promotes pipsissewa to produce new stems, 
within a year or two these new stems would have the characteristics suitable for renewed harvest.    
There may be significant differences between pipsissewa and other plants that grow back 
from rhizomes after experiencing traditional harvesting practices. For other plants, there is a 
specific time of the year for harvesting (Anderson 2005; Shebitz and Crandell 2014). Harvesting 
during dormancy, which is common with woody species, may not reduce the amount of energy 
the plant can produce during the growing season. As an evergreen shrub, pipsissewa has the 
ability to photosynthesis whenever conditions are favorable. Moreover, harvesting can occur 
year round. If harvesting occurred during favorable conditions, the rate of photosynthesis could 
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be reduced; causing harvested plants to have a slower growth rate compared to non-harvested 
plants.  
Testing this hypothesis could be undertaken with two common garden experiments. One 
would be an experimental harvest of different plots throughout the year. After about four months, 
pipsissewa biomass could be compared between control and harvested treatments. The second 
experiment would be to harvest pipsissewa, then provide fertilizer, water, and light to maximize 
growing conditions. After a growing season, compare the biomass of the different treatments. 
Differences in biomass for harvested treatments throughout the year, or under different growing 
conditions, would indicate how changing abiotic conditions influence pipsissewa’s sustainable 
harvest. Because of its year-round use and natural history, pipsissewa is a good study species to 
further our understanding of how environmental variation interacts with the impacts of 
traditional plant harvesting. 
Traditional methods of harvesting pipsissewa relationship to herbivory 
Often, a plant’s ability to tolerate damage is a product of evolutionary interaction 
between the plant and its herbivores (Stowe, et al. 2000; Strauss and Agrawal 1999). There is 
some evidence that Indigenous people observe how plants responded to mammalian herbivory, 
and imitated the mammal’s behavior when the plant’s abundance did not decrease (Anderson 
2005: 299-300; Turner 2014b: 159-161). Pipsissewa’s ability to tolerate the loss of biomass due 
to traditional harvesting may indeed be a product of its evolutionary relationship with herbivores, 
though I saw no evidence of mammals feeding on it in the monitoring plots either through direct 
observation, or by grazing damage to the plants. Furthermore, limited foraging of pipsissewa by 
Columbian Black-Tailed Deer (Odocoileus hemionus columbianus (Richardson)) on Vancouver 
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Island only occurred in February and March, (Cowan 1945: 122). It is possible, that in other 
habitats and under different environmental conditions, ungulate herbivory may have been an 
important selective pressure leading to mechanisms that allow pipsissewa to compensate from 
damage; but I doubt it. While there may be some connection with herbivory and how harvesting 
pipsissewa occurs, the year-round use of the plant suggests that human harvesting may have been 
of greater ecological importance to pipsissewa than herbivory. If Native people harvested the 
plant year round, some patches near permanent villages may have allowed for testing different 
approaches to harvesting; ultimately leading to the development of sustainable harvesting 
methods.   
Summary  
Assuming the current use of pipsissewa as a daily health drink extended into the 
precontact past, the development of sustainable harvesting makes sense. In the Pacific 
Northwest, pipsissewa grows from low to middle elevations (Pojar, et al. 2004: 226). Because of 
its widespread distribution, it is quite plausible that past harvesting occurred year-round; 
requiring an approach to harvesting that would maintain pipsissewa populations near over-winter 
resident villages. I suggest that the current harvesting methods are a reflection of social 
responses to past needs to maintain sustainable pipsissewa production.  
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Chapter 6: Western Red Cedar and Alaskan Yellow Cedar Bark Harvesting 
Introduction  
Taxonomy, and natural history 
 Three members of the Cupressaceae (cypress family) occur within the boundary of 
Mount Rainier National Park (Biek 2000: 55-57). Common juniper is a seldom seen shrub, but 
the other two species common trees in the park. The higher elevation species is Alaskan yellow 
cedar (Chamecyparis nootkatensis (d. Don) Spach). In the park, Alaska yellow cedar grows 
between 3,000 to 5,000ft (Biek 2000: 56). Western red cedar (Thuja plicata Donn. Ex D Don.) is 
found below 3,500ft  (Biek 2000: 57). For the majority of their geographical range, both of these 
members of the cypress family overlap. The exceptions are that western red cedar’s distribution 
extends eastward into Montana; and Alaskan yellow cedar’s northern range reaches further into 
Alaska then western red cedar (Pojar and MacKinnon 2013: 47).  
Both of these species can grow to be over 50m in height (Biek 2000: 56-57; Pojar and 
MacKinnon 2013: 47; Pojar, et al. 2004: 42-43), with red cedar potentially being taller. Life span 
of both trees can exceed 1000 years (Biek 2000: 56-57; Mathews 1999: 55,57). Among foresters 
and carpenters, cedar wood has a reputation for rot resistance, which is a product of the anti-
fungal and insect compounds found in the wood. The trees’ effectiveness against biological 
attack contributes to their long lives. At Mount Rainier, Larson and Franklin (2010: 71-75) found 
that both cedars have low mortality, between  0.1% and 0.3%. The major causes of mortality in 
their study plots are stem breakage, trees uprooting, or neighboring trees falling on them (Larson 
and Franklin 2010: 71-75).  
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Ethnobotany  
Both species are utilized by Northwest Coasts Indigenous peoples. Western red cedar has 
been called the tree of life for the Native Americans of the Pacific Northwest (Stewart 1984). 
Nearly every part of the tree had a material or medicinal use. The wood was harvested for 
housing, storage containers, canoes, ceremonial, and religious items. In coastal areas, the withes, 
or the thin flexible branches, were made into ropes for whaling and for bindings. The roots where 
also used for binding and for basketry. The uses of red cedar bark include basketry, clothing, and 
cordage (Gunther 1973: 20-21; Leslie 1992: 152-153; Stewart 1984; Turner 1998: 70-78). 
Drinking infusions of boughs was used to treat colds, coughs, and sore throats (Gunther 1973: 
20; Turner 2014a: 423). Chewing the buds served to relive the pain of toothaches (Gunther 1973: 
20). Infusions of the bark were consumed to help regulate menstruation. An infusion of twigs 
and bark treated kidney conditions (Gunther 1973: 20). 
Alaskan yellow cedar wood and bark have many of the same uses as Western red cedar 
(Leslie 1992: 153; Turner 1998: 67-68). The bark is used in baskets; the wood is carved into 
spoons, bowls, and boxes; and in its northern range, Alaskan yellow cedar was used infrequently 
for dugout canoes (Turner 1998: 67-68). Because of their similarities, western red cedar and 
Alaskan yellow cedar are harvested with similar methods. 
Methods used for harvesting different parts of these two cedars varied from nation to 
nation (Modley and Eldridge 1992, Stewart 1984). Final use of the tree determined, in part, the 
harvesting methods used. When housing supports and planks, totem poles, and canoes where 
needed, fire and/or adzes were used to cut down the whole tree. Some tribes would split planks 
from trees without cutting them down thus keeping the tree living (Modley and Eldridge 1992, 
Stewart 1984).  
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Unlike the methods of wood harvesting, the methods of cedar bark harvesting tend to be 
constant along the Northwest coast. During the spring, when the sap was running, woman would 
select a tree where the bark did not twist around the trunk, make a cut between the ground and 
waist height, then pull on the cut bark upward until it tapered to a point. Some twisting and 
pulling is required to disconnect the point where the bark was still connected to the tree (Turner 
2014a: 409). Harvesting techniques employed were structured so not to kill the tree (Lepofsky 
and Lyons 2003; Mobley and Eldridge. 1992; Stewart 1984).  
While there appears to be only limited variation in the manner in which bark is harvested 
in Alaska, western British Columbia, Washington, Oregon and California, the method of 
harvesting western red cedar in its eastern range was somewhat different. The most common 
cedar baskets in that area were made by folding one piece of bark into shape, and sewing the 
ends together. To accommodate this technique, bark was removed in shorter rectangle pieces as 
shown in Nicolai’s (2013: 75-140) research of culturally modified trees in western Montana 
(Figure 6.1)  Note how this differs from the long tapering strips  shown in Figure 6.2.  
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Figure 6.1. A culturally modified cedar in Western Montana. Photo from Nicolai (2013).  
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Figure 6.2. One of the trees used in this research, demonstrating the long tapered scar typical in 
western Washington. Photo David Hooper.  
 
The scarred area, the part of the trunk from which the bark was removed, experiences two 
different processes --a loss of wood through the effects of weathering, development of a pair of 
scar lobes (British Columbia. Archaeology Branch 2001; Turner, et al. 2009). Scar lobes are a 
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tree’s response to bark harvesting by producing new growth over the scar face. This produces 
two vertical ridges along the scar. Given enough time these lobes will cover the entire scar face 
(British Columbia. Archaeology Branch 2001).  
The long lasting visibility of cedar bark scars may negatively influence the public’s view 
of plant use in the park, regardless of its actual effect on the peeled trees. This issue is of some 
concern since several members of the Nisqually community have expressed interest in collecting 
cedar bark --the focus of my study on cedar harvesting. In this chapter, I address two questions 
concerning bark harvesting at Mount Rainier: 1) what are the methods used by the Nisqually to 
peel cedar bark; and 2) how does harvesting influence the biology of western red cedar. In the 
discussion, I use my finding to address the possible relationship between cultural knowledge and 
cedar biology.  
Cedar Bark Harvesting Practices  
Ethnographic methods 
Using data from interviews and participant observations, I have described how members 
of the Nisqually Tribe harvest cedar bark. In four of the semi-structured interviews, the 
interviewees discussed some aspects of cedar ecology and harvesting. Also, in 2007, bark from 
one Alaskan yellow cedar was harvested for basketry purposes and to provide film footage for 
the new visitor center. This event allowed me to observe the tools and actions used to peel bark. 
A more detailed description of the ethnographic methods used may be seen in chapter three. 
Ethnographic results describing the harvest of cedar bark 
 The methods used for harvesting western red cedar are the same as those used for peeling 
Alaskan cedar. Cedar bark is generally harvested in the spring when it is the easiest to separate 
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bark from tree. The single exception is a statement from Jack McCloud (2015) who suggests that 
populations of trees at higher elevations can be harvest throughout the summer and into the fall. 
Higher, and therefore cooler, elevations are also better collecting sites because there are fewer 
“worms”, I assume bark burrowing insects, in the bark (Jack McCloud 2015).   
Old growth trees are not harvested because they have thicker bark, which increases the 
difficulty of peeling. Trees that are in a secondary growth pattern are preferred because their size 
is large enough to supply the desired amount of bark, and the bark is still thin enough to easily 
peel from the trunk (H. McCloud 2012).  
Another factor in selecting a tree is a lack of branches and knotholes near the ground. 
Their presence limits the amount of bark that can be taken because the peel moves around the 
branch or other imperfection, reducing the amount of useable material one tree can supply 
(H.McCloud 2012; McCloud 2015).  The longer the piece of bark the easier it is to process it 
after it has been removed (H.McCloud 2012).   
If the bark twists around the tree’s trunk then it is not suitable for peeling because the 
twisting growth trait increases the chances of griddling the tree. Preferred trees are those that are 
tall, but not old-growth, with no lower branches, and non-twisting bark. 
When possible, the selected trees are located on a slope. Hanford McCloud (2012) claims 
that he prefers to peel the side of the tree that is facing downhill. “Uphill is little more like 
gathering it toward you and bring it toward you. We have always used the downhill approach, 
pulling away, going downhill allows for the bark to get away from the tree a little easier”(H. 
McCloud 2012). However, Jack McCloud (2015) prefers peeling the bark in an uphill direction if 
possible since it allows for the harvest of longer sections of bark.  
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The tools that Hanford used to peel an Alaskan cedar in 2007 are pictured in Figure 6.3. 
The froe is paced at the location of the trunk were the peel is started. An antler billet is then used 
to hammer the froe cutting the bark. The starting width of the peel is either two hands width or a 
quarter of the trees diameter. The two hands width is used for larger trees because pieces wider 
than two hands are more challenging to handle. If a person’s two-handed width is greater than a 
quarter of the tree’s circumference the quarter is removed.  
A knife is used to make vertical cuts up from the initial froe cut. To start removing the 
bark from the trunk an elk tine is inserted in the cuts and used like a wedge. The elk tine is then 
pushed up the tree separating the bark from the tree’s trunk. When the point of contact between 
the bark and trunk is beyond the harvester’s reach then the base of the peel is grabbed in both 
hands and pulled away from the trunk while twisting the bark back and forth. Eventually the 
peeled bark tapper to a narrow connection with the trunk, and the harvester increases the twisting 
motion to break that last link to the tree.  
Once the bark is removed from the tree a knife is used to separate the outer bark, which is 
left on site, from the inner bark. The inner bark is then rolled up in a way that does not cause 
folds that could break it into shorter pieces. The bark is then placed in a dry place for about a 
year before being used. Even though the basics steps sound straight forward, this process can be 
physically demanding.  
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Figure 6. 3. The tools Hanford McCloud use to harvest cedar bark. Left to right the tools is a 
froe, knife, elk tine, and antler billet.  
 When ask about what tools he uses to peel trees, Jack McCloud (2015) describes what 
traditional tools were used, “Back then we used like a sharp rock, and pounded it through the 
bark.  …to get it started you take anything sharp again, some people would sharpen a horn, 
something … to get underneath the bark. That is, all you have to do is get it started, then take it 
by the hand, and start peeling it. And you can peel it, if you are lucky, 50-60 feet… everybody 
had a different method.” Ending with, “everybody had a different method” seems to indicate that 
there are no hard rules about the tools used for bark harvesting, but the process was, and is 
consistent.  
 This consistency is partly motivated, by the goal of keeping the tree alive, “As we were 
told to take up to a third to a quarter of the bark and it won’t kill the tree, and we were taught 
that. Don’t kill the tree and let the tree grow again, it will grow back, some of the bark, not all of 
it” (Jack McCloud 2015). Joyce McCloud (2007; 2008) and Hanford McCloud (2012), report to 
limit the amount of bark peeled to less than 25%.  
 
118 
 
In Jack McCloud’s quote, there is acknowledgment of the tree’s ability to regrow –in this 
case, the scar lobe growing over the scar face. But there is also acknowledgement of the possible 
limitations in the tree’s ability to heal completely. When looking at the peeled Alaskan cedar, 
Joyce McCloud has pointed out that its slow healing is a product of the area’s short growing 
season (D.H. personal notes). Therefore, trees generally do not suffer mortality, but there could 
be an impact on their performance. 
Biology of Western Red Cedar Bark Harvesting  
As described above, traditional methods of bark harvesting do not kill the bark-harvested 
tree. They may, however, affect peeled trees by increasing their exposure to attack by insects and 
diseases; and by cutting off phloem transport, which moves the products of photosynthesis 
throughout the tree. The loss of photosynthates may reduce secondary growth rate, which is the 
rate at which the tree increases its girth.  
By taking repeated measurements of diameter at breast height (BDH) of peeled and 
unpeeled trees during a growing season, I tested to see if secondary growth is reduced by bark 
harvesting. In order to develop a better context of how bark peeling affects secondary growth I 
measured the widths of tree rings before peeling occurred and compare them with post-peel tree 
rings. 
Methods used to measure secondary growth rates 
To repeatedly measure DBH, over a growing season with limited error, I used 
dendrometer bands (Cattelino, et al. 1986; Keeland and Young 2007). A dendrometer band is a 
stainless steel tape that is ¾ inch wide which is wrapped around the tree, so that the ends overlap. 
A collar is placed around the overlap which allows the ends to slide past each other. The band is 
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held together with a stainless spring. At the start of the study, a mark is placed next to the collar. 
As the tree increases in girth the spring allows the band to expand, pulling the mark away from 
the collar. By measuring the distance of the mark from the collar it is possible to document the 
trees growth rate (Cattelino, et al. 1986; Keeland and Young 2007).  
In 2008, eight western red cedar trees were bark-peeled anonymously in a manner similar 
to the traditional methods. The average percentage length of the horizontal cut to tree 
circumference is less than 14% (SD 4%) of the eight peeled western red cedars. There is a 
positive, but not significant, relationship between diameter at breast height and percentage of the 
circumference that is removed (Figure 6.4). 
 
Figure 6.4. The relationship between percent circumferences of bark removed to western red 
cedar circumference at breast height. There is a positive, but not significantly positive 
relationship between the tree’s size and the amount of bark removed.    
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In 2011, these eight trees were paired with eight neighboring non-peeled trees of similar 
size (Figure 6.5). Dendrobands were installed on these sixteen trees on July 29, 2011. Using 
these bands, I recorded 20 measurements with the last one being 839 days after the instillation of 
dendrometer bands. 
 
Figure 6.5. Diameter at breast height of western red cedars used in this study. The two treatments 
have similar diameters though the control trees skewed toward smaller size than the peeled.  
 
Growth rates are calculated in mm/day by dividing the distance between the collar and 
initial mark by the number of days since the bands were installed. This calculation provides a 
rate of daily change in circumference. The product of dividing this change by π is the daily 
increase of the tree’s diameter. A repeat-measure ANOVA was used to test for differences in 
secondary growth rates between peeled and unpeeled trees (Elzinga, et al. 1998: 245-246). 
Measuring growth rings pre and post bark removal is another way to test effect of bark 
peeling on secondary growth. In 2012, I used an increment core borer to remove one core from 
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each tree in the dendrometer study. The cores were mounted on wooden boards, dried, sanded, 
and measured (Clark, et al. 2007: 1944; Ewel and Parendes 1984: 40). Since peeling occurred in 
2008, the average ring widths from 2005-2007 are used to calculate the pre-peel growth rate. For 
the post-peel growth rates, I used measurements from 2009 through 2011. To search for possible 
differences between the treatments, I used an ANOVA (Elzinga, et al. 1998: 256). If the pre-
peeled growth rates of trees, which have lost bark to traditional harvesting, are different from 
post-peeled growth rates, then harvesting may affect cedars’ ability to produce wood. This 
inference would be especially strong if the growth gates of the non-peeled trees did not change 
over time, and/or if there were changes in these control trees that would indicate that other 
factors are driving secondary growth rates.     
Effects of bark removal on secondary growth  
In order to understand how the harvest of western red cedar bark may influence 
secondary growth rate, I measured the increase in diameter for 839 days. A comparison of the 
mean growth rates of the control and peeled trees indicates that the two groups are parallel to 
each other; suggesting that short-term climate conditions are driving the patterns of the trees 
growth (Figure 6.6).  
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Figure 6.6. Secondary growth rates based upon measurements taken during September 1, 2011 to 
December 3, 2012. Error bars are standard error. 
 
Early in the study, there is more variation in the growth rate than later in the study due to 
the fact that the dendrometer bands had not settled into position (Cattelino, et al. 1986). To limit 
the effects of settling, I analyzed the data after day 49. The mean increase in diameter per day 
shows that peeled trees (0.0089 mm/day, sd = 0.0057) increased at a faster rate than the control 
trees (mean = 0.0045 mm/day, sd = 0.0037). The results of an ANOVA confirms a significant 
difference between treatments (F = 65.233, df = 1, p < 0.00). There was no significant change in 
either control or peeled trees’ growth rate over time (F = 0.032 df = 1 p = 0.859). There is no 
interaction between time and treatment (F = 0.634, df = 1, p = 0.426); indicating that while there 
is a difference between peeled and control trees, that the difference is not related to changes in 
growth rates over time. 
Since I established the dendroband study three years after bark harvesting occurred, it 
would seem that the reason peeled trees are growing faster than the control trees was caused by 
the effects of peeling. In order to test the hypothesis that peeling cedar trees causes an increase in 
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the trees growth rate, I collected one increment core from each tree used to calculate current 
growth rates, during the 2012 field season. If peeling leads to an increase in a tree’s growth rate, 
then the width of the annual tree rings of peeled trees should be greater than the control in the 
years following the barks removal, while the pre-peel should not be different between the two 
treatments.  
Results, however, do not suggest that peeling had an appreciable effect on growth rate. 
My measurements indicate that the trees selected to be peeled already were growing faster before 
2008, when harvesting occurred; and that they continued to grow at a faster rate than the control 
trees (F = 11.455 df =1 p = 0.0013) after peeling. Analyzing the core data shows that growth 
rates do not significantly vary between years (F = 0.187 df =1 p = 0.998); indicating that peeling 
western red cedars in a traditional manner does not influence secondary growth rates (Figure 
6.7). This is an unexpected result, with two possibilities: 1) a product of the low sample size and 
the chance that harvesters selected faster growing trees; and 2) that some characteristic of the 
trees associated with faster growth makes them better candidates for peeling.  
 
Figure 6. 7. Average width of tree rings per year. Error bars are standard error. Peeling occurred 
in 2008. The data analysis used 2005 to 2007 as per-peel and 2009 to 2011 as post peel years. 
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Discussion  
The traditional method used by the Nisqually to harvest both Alaskan, and western red 
cedar bark is to make a horizontal incision about one meter above the ground. The width of the 
incision is approximately two hands width apart, or if the tree is small, a quarter to a third of the 
tree’s circumference. Two vertical incisions are made on each side of the horizontal cut. By 
peeling away from the trunk, the harvester creates a long tapering scar. Based on measurements 
of daily and yearly growth, I conclude that bark harvesting does not reduce secondary growth 
rates. The methods of harvesting reflect the intended use of the bark, and a desire to maintain 
suitable trees. Ultimately, these variables, played out over time, result in development and 
retention of socially sanctioned harvesting techniques that recognize and work within the trees’ 
biological limits.  
Use of bark determines how it is harvested  
How the bark is used was a significant factor in determining how the bark is peeled. In 
Montana and Western Oregon, a common basket was made by folding western red cedar bark; 
therefore the majority of peeled cedars have a square scar (Bergland 1992; Nicolai 2013). The 
Nisqually, however, use cedar bark in plaited weaving where strips of the bark are used as warps 
and wefts. By peeling the bark in long sections, they are able to make warps and wefts of varying 
lengths and widths that meet the weavers’ goals.  
Traditional bark harvesting methods ensure tree survival  
One of the goals the Nisqually harvesters is to peel the bark in a manner that does not 
girdle the tree, which would, of course, result in its death. This objective is commonly expressed 
by Native Americans throughout the Pacific Northwest (Turner, et al. 2009: 250; Turner and 
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Peacock 2005: 123). Limiting the amount of bark that can be removed is an effective method for 
limiting tree mortality. Several studies suggest that cedar can survive substantial bark loss. 
Mobley and Lewis (2009: 262), for example, document an Alaskan cedar that had 75 percent of 
its bark removed. After about 40 years the new growth was harvested a second time. Indeed, it is 
common for trees to be peeled multiple times during their life. A third of the culturally modified 
trees on Ship Island have been repeatedly peeled (Mobley and Lewis 2009: 267). Black bears 
feeding on cambium of lodgepole pine (Pinus contortacan) can damage up to 75% of the tree’s 
circumference without killing the tree (Barnes and Engeman 1995).  In short, it reasonable to 
suggest that the amount of bark removed via stated Nisqually cultural practices falls well within 
the biological limits of both western red and Alaska yellow cedar. 
Why is there a limit, if people can harvest more bark per tree? I believe that two factors 
underlie Nisqually practice of limiting the amount bark harvested to 25 to 30 percent the tree 
circumference. First, by peeling no more than two hands widths, the harvesters have more 
control over the bark making it a slightly easier exercise. The other factor is related to the 
survival of harvested trees. While there is evidence of trees surviving extensive loss of its bark, I 
have not found any data on how bark lost to harvesting affects survival rates. It could be that the 
probability of dying gradually increases as more bark is removed. If this is the case, by limiting 
the amount of bark peeled, the Nisqually may be balancing between maximizing the amount of 
bark collected per tree, while minimizing the probability of killing the tree.  
On Ship Island, AK, the average time between the first peeling and subsequence harvests 
of culturally modified trees (CMT) was 55 years (Mobley and Lewis 2009: 267). The time 
between peelings, could be another way to ensure trees, with good quality, are sustainable used. 
In order to understand how these factors interact, there is a need to address questions about how 
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bark harvesting affects cedar trees defensive traits, which may influence survival and 
reproduction.  
Defensive traits may influence the effect of traditional bark harvesting  
Aside bark-peeling impacts on tree survival, there are other questions about its effects on 
growth, reproduction, resistance to disease, and rot. Hennon and Turner (2011) reviewed studies 
on heartwood chemistry, deterioration in dead trees, and damage caused by bears to present a 
mechanism that explains how cedar trees continue to live for centuries after traditional 
harvesting. There are a number of secondary compounds in the heartwood that prevents fungi 
growth past the exposed sap wood. These compounds are formed in the sapwood adjacent to the 
damaged area, and limit the growth of fungi and other pathogens. Over time, callus growth 
grows over the scar reducing the amount of wood exposed to attack (Hennon and Turner 2011).  
The chemicals in the heartwood are an example of constitutive defense, where the 
chemicals are present before damage (Gurevitch, et al. 2002: 227). The production of chemicals 
in the sapwood, that resist fungal growth, may be a form of inducible defense, where the plant 
starts to produce or upregulate the production of defensive chemicals after experiencing damage 
(Gurevitch, et al. 2002: 227). In the literature on plant defenses, it is often assumed that there is a 
tradeoff between growth and defense (Herms and Mattson 1992; Zandt 2007). Plants have 
limited resources. How these recourses are applied can have significant effects on survival and 
reproduction. If individuals use resources to produce defenses at the expense of growing or 
reproducing, and if they are not attacked, then they are likely to have lower fitness overall. On 
the other hand, if a plant grows quickly while not producing defenses and experiences herbivory, 
its resulting fitness is considerably lower. If a plant can switch between growth and defense, it 
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may have the ability to use more resources for growth until it is attacked, then growth slows 
down while defenses increase.  
I found that secondary growth rates did not change after harvesting; suggesting that 
western red cedar is either not resource limited, or not able to upregulate production of defensive 
chemicals. Because the trees are larger and free of lower branches, Hennon and Turner (2011) 
state that many of the CMTs are located on productive soils. While the Nisqually prefer medium 
size trees, it is the lack of lower branches, which generally maximizes the length of bark 
removed from the tree, that is the primary factor in selecting trees. 
Assuming traditional practices were employed in selecting the trees used in this study, it 
is possible that the harvesting sites are nutrient rich. Trees growing in soil with higher nutrient 
availability are able to use those resources to limit bark loss impact by increasing the production 
of defensive compounds while not reducing growth.  
Since it grows at higher elevations, with shorter growing seasons and other climatic 
stressors, Alaskan cedar may have lessened ability to regulate the tradeoff between defense and 
growth than western red cedar. Since there is only one known peeled Alaskan cedar in Mount 
Rainier, the ability to replicate these studies on how bark peeling affects secondary growth was 
not feasible in the present study. Such a study, however, would help to understand how 
environmental conditions and taxonomic differences influence cedar trees response to traditional 
bark harvesting.  
While I speculate about the relationship between tree selection, high nutrients, and the 
trees ability to mitigate the impact of bark harvesting, the data I collected indicates that inducible 
defenses are not a major conurbation to the trees response. Since there was no significant change 
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in secondary growth rates after peeling, it is probable that resources needed for producing new 
defensive compounds are not diverted from the production of wood. Instead, peeled trees could 
divert resources from primary growth, the increase in length, or seed production. Diverting 
energy or resources from primary growth or reproduction, instead of secondary growth should 
constitute a greater reduction in individual fitness.  
Of course, the tradeoff that has the highest cost depends on what environmental factors 
have the greatest impact on survival and reproduction. If increasing storage or structural 
integrity, which are products of secondary growth, have a higher benefit than out competing 
neighbors for light, primary growth, or yearly seed production, then diverting resources from 
reproduction or primary growth would be expected. Studies of how traditional bark harvesting 
affects primary growth and reproduction in a variety of environments is needed to increase our 
understanding of the tradeoffs between defense, growth, and reproduction following bark 
harvesting.  
Herbivory and bark harvesting  
Unlike pipsissewa and beargrass, direct observation of the effects of herbivory may have 
influenced how harvesting cedar bark occurs. Turner (2014b: 163) implies that the sustainable 
harvest of bark for basketry was a product of the past discovery that girdling trees lead to death 
while vertical strips allows the trees heal; information that was then transmitted to other 
populations and to younger generations. It is also possible that observations of the impact from 
bears, and other species, feeding on the inner cambium of different tree species contributed to 
people understanding their impacts through bark removal. In a study of black bear (Ursus 
americanus) feeding on the cambium of lodgepole pine (Pinus contorta), Barnes and Engean 
 
129 
 
(1995) found that trees with more than 75% damage to their circumference had high mortality 
rates.  
If response to bark removal in cedars is similar to lodgepole pines, then the Nisqually 
could harvest a larger percentage of the trees circumference without appreciable harm. There 
also are other instances of larger amounts of bark being removed. On Ship Island, Alaska one 
Alaskan cedar was found that had lost more than 75% of its circumference in 1745, and was 
harvested again 40 years later (Mobley and Lewis 2009: 262). The amount of bark removed from 
this tree, however, seems to be unusual, and may reflect a particular event in history and not a 
historic trend. Instead, the contemporary practice reflect a combination of reducing the difficulty 
of harvesting and ensuring that the tree survives, both of which may have been informed by 
observations of animal behavior, along with earlier generations experimenting with different 
harvesting amounts and methods. 
Summary 
 Limiting the amount of bark removed in one peeling is done to increase the ease of 
harvesting and to minimize the risk of tree mortality. Ultimately, the primary effect of limiting 
bark harvest to one peel per tree (as is the Nisqually practice) is to keep the tree alive and 
maximize continuing growth rate. Western red cedars’ ability to tolerate this limited damage is 
related to the chemicals they produce that reduce biological attack. As seen with beargrass, the 
traditional harvest of cedar bark falls well within the trees tolerance to damage. 
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Chapter 7: Discussion and Conclusion 
Introduction  
This dissertation began with a discussion of traditional ecological knowledge (TEK); in 
essence, a people’s cumulative information concerning their local environments and biodiversity 
which informs individual behaviors toward natural resources. Our understanding of mechanisms 
through which different cultures interact with their environments has been limited by a lack of 
integration of ethnographic theory and method with their ecological counterparts. In this 
dissertation, I have attempted to address this shortfall by using TEK to develop a framework to 
organize how culture and nature interact to influence plant harvesting behaviors. I applied this 
framework to design studies to develop a more thorough understanding of how members of the 
Nisqually Indian Tribe harvest beargrass, pipsissewa, and cedar bark from Mount Rainier 
National Park. Through participant observation and semi-structured interviews, I documented the 
Nisqually’s approach to traditional plant harvesting, as well as their thoughts on the cultural 
importance of harvesting. By measuring different biological metrics, and comparing them 
between harvested to non-harvested plants or areas, I have found that the traditional harvesting 
of the three species have no, or limited, effect on the plants’ biology and ecology. 
 These results provide insights related to three topics: 1) how ecology influences plant 
traditional harvesting by members of the Nisqually Tribe; 2) how traditional plant use affects 
cultural identity; and 3) how study results may be used by the Nisqually Tribal Government and 
Mount Rainier National Park to design polices that successfully reestablish traditional plant 
collecting on park lands while meeting the environmental non-impairment mandate embedded in 
the National Park Service Organic Act of 1916 (16 U.S.C. 1). 
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Human Plant Interactions  
 A casual examination of the results of this study may lead one to conclude that the 
Nisqually’s harvesting practices produce benign on harvested plants. This type of casual 
judgement, however, contributes to a superficial understanding of how social mechanisms 
regarding plant collection develop and the manner in which they interact with plant biology. 
Unfortunately this casual point of view also tends to play into the myth of the “Ecologically 
Nobel Savage;” helping to continue arguments concerning the myth, and its antitheses (Alcorn 
1993; Krech 1999; Penn 2003). By examining the cultural and biological mechanisms underlying 
these non-effects, we develop a more subtle view of human-plant interactions, where culturally 
mitigated behaviors work within the plants ability to tolerate damage, or with their reproductive 
systems. 
The ecology of harvesting 
Comparison of interactions between members of the Nisqually community and the three 
plant species collected at Mount Rainier, provides insight into the developments and limitations 
of TEK. It is clear that methods used for harvesting beargrass and pipsissewa are intended to 
maintain the resource’s abundance. Harvesting practices, structured as they are, to work within 
the plant tolerance to damage (as is the case with beargrass), or by collecting plant material in a 
manner that maintains vegetative and/or sexual reproduction (as is done with pipsissewa), results 
in negligible plant damage, and sustainable harvest from year to year. In the case of cedar, the 
amount of bark removed is determined primarily by ease of harvest, with a secondary factor 
being the preservation of tree viability.  
The difficulty in attributing the relationship between ecological observations, and the 
development of sustainable harvest of cedar bark is an example of perceptual salience. 
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Originally, perceptual salience referred to the physical characteristics of a species that limits 
ability to recognize changes in that species (Hunn 1999). Because cedar trees are large and long-
lived, it is difficult for individuals to observe how growth patterns and seed production are 
influenced by bark harvesting. In comparison to cedar, it is substantially easier for people to 
observe how overharvesting changes pipsissewa and beargrass abundance; making it easier for 
people to modify their behaviors to attain sustainable harvests of these two species.  
Development of social mechanisms that sustain plant viability in response to harvesting  
also may involve observation and replication of the evolutionary relationship between herbivores 
and plants. The herbivory of underground plant structures by mammals was a selective force 
leading to development of vegetative reproductive structures that allow plant abundance to 
maintain or increase following predation. Native people may have observed these results, and 
imitated the mammal’s behavior (Anderson 2005: 299-300; Turner 2014b: 159-161). The 
herbivory of aboveground plant structures may also influence traditional harvesting practices 
(Turner 2014b: 160). In general, it is challenging to demonstrate that herbivory of other species 
influenced human harvesting methods. While there is some evidence for such a relationship 
about the species discussed here, I did not find conclusive evidence.  
To assess the possibility that humans imitate animal behaviors to maintain plant resource 
abundance, three general questions must be addressed. First, what animals feed on the plants in 
question? The feeding of insects generally differs from that of mammals. Accordingly, it is 
reasonable to view mammals feeding behavior as more similar to human harvesting behavior. 
The second question relates to the effects of herbivory on the species of interest. If herbivory 
results in decreased plant abundance, then the behaviors should not be imitated. If herbivore 
actions seem to maintain or increase the resource, however, then people may develop practices 
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that duplicate the result of the behavior. Third, does it make sense that people would make 
observations about the impacts of herbivory in particular cases? The answer probably varies 
from plant to plant. 
I did not see evidence of mammals feeding on pipsissewa in any the monitoring plots, 
although this could have been a factor of timing. On Vancouver Island, limited foraging of 
pipsissewa by Columbian Black-Tailed Deer (Odocoileus hemionus columbianus (Richardson)) 
only occurred in February and March (Cowan 1945: 122). In other habitats, and under different 
environmental conditions, deer herbivory may have been an important selective pressure on the 
plant; leading to mechanisms that allow pipsissewa to compensate from damage. While there 
may be a connection with herbivory and pipsissewa harvesting, the year-round use of the plant 
suggests that people experimenting with collection methods may have been of greater 
importance to developing sustainable pipsissewa harvest techniques than was animal 
observation. This is especially probable if Native people harvested the plant year round, which 
would mean that some patches near permanent villages would have been available for testing 
different approaches.   
While it is easy to see a possible connection, however unlikely, between the herbivory of 
pipsissewa and harvesting, it is less likely that herbivory of beargrass influenced the 
development of the methods used for its harvest. The mammalian herbivory I have observed at 
Mount Rainier was done by pikas where the majority of leaves had been bitten off close to the 
stems’ base. This is a very different type of damage to that resulting from Native practices, both 
in the amount removed and the manner it occurs.  
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Bears are known to eat beargrass leaf bases in early spring (Mathews 1999: 170; Pojar, et 
al. 2004: 112). Furthermore, in Western Montana, beargrass leaves can be a major component of 
the bears’ winter bed (Servheen and Klaver 1983: 205). While I have not found a description of 
how bears consume beargrass, they certainly do not select and remove individual leaves, 
therefore, it is unlikely that this behavior inspired Indigenous methods of harvesting. The way 
herbivory of beargrass did certainly influence traditional harvesting is by its impact as a selective 
pressure for the plant’s tolerance to damage. 
Unlike pipsissewa and beargrass, the harvest of cedar bark may have been more 
influenced by observing herbivory effects. Turner (2014b: 163) implies that the sustainable 
harvest of bark for basketry was a product of individuals or small groups from the past 
discovering that girdling trees lead to tree mortality, while vertical strips allows the trees heal. 
This knowledge was then transmitted to other populations and to younger generations. The 
sustainable harvest of bark is a worldwide phenomenon (Ticktin 2004; Turner, et al. 2009), and 
probably occurred relatively early in human prehistory, before the initial migration to North 
American. Therefore, the ability to understand how observation and experimentation influenced 
bark harvesting is not testable in present time. 
The salient point to be taken in this discussion is that a plant species’ evolutionary history 
can influence the manner in which people harvest them. The evolutionary pressure of herbivory, 
or developing vegetative reproductive strategies, can lead to the sustainable harvest of plants; 
especially when the culture places a value on maintaining the species abundance.   
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Cultural Aspects of Traditional Ecological Knowledge  
  The erosion of traditional ecological knowledge around the world is undeniable. The 
spread of old-world diseases into the western hemisphere in 15
th
 through 18
th
 centuries 
significantly reduced Indigenous populations in North America; arguably resulting in substantial 
loss of long-held traditional information. Political, economic, and social forces in the 19
th
 and 
20
th
 centuries further disrupted and changed how Native communities interacted with their 
surrounding environments. Population loss, social dislocation, physical removal from the 
traditional resource base, and substitution of commercially produced products have affected how 
new observations are made, how observations are incorporated into existing knowledge, and 
if/how the younger generations learns TEK. Even though, there has been a wearing away of 
traditional knowledge, the results of this dissertation demonstrates that some traditional 
ecological knowledge continues to influence how members of the Nisqually Tribe interact with 
their environment; including the traditional harvest of particular plants at Mount Rainier. 
 For some in the Nisqually community, the harvesting of plants plays a role in maintaining 
cultural identity –an identity that is enriched by participating in traditional basketry, continuing 
fulfillment of obligations to care for the land, and continuing use of traditional medicines to 
improve personal and community health. These processes are occurring throughout the Native 
American communities of the Pacifica Northwest region (Bowechop, et al. 2014; Turner 2014b: 
391-402).  
 Even though some knowledge has been lost, Berkes’ (1999) acknowledges that TEK is 
not unchanging, and therefore, practices that have been lost can be recreated. As Nisqually 
harvesters continue to learn through herbivores observation, information sharing with other 
Native harvesters, and even western knowledge, they can experiment with harvesting plants for 
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which ancestral knowledge has been lost; developing new sustainable methods of harvesting that 
are similar in effect to TEK-based approaches of the past. While the traditional harvest of 
beargrass, pipsissewa, and cedar bark are not rediscoveries, my studies regarding the 
mechanisms by which these plants are harvested in a sustainable fashion indicate how lost 
knowledge could be regained.     
Policy Implications  
 Support of this research by the Nisqually Tribe and Mount Rainier National Park is a 
consequence of the Public Employees for Environmental Responsibility (PEER) challenge to the 
original 1998 memorandum of agreement that reestablished traditional plant collecting in the 
park. Among other things, the PEER challenge maintained that the MOU laws and regulations 
that govern the preservation aspect of the park’s mission.  
The Organic Act of 1916 established the National Park Service with the duel mission, of 
providing present and future populations with opportunities to enjoy places of natural or historic 
significance, and to manage these places in a manner that preserves their significance. These two 
goals are not always compatible. In addition, the National Park Service may, at some point, be 
obligated to respond treaty obligations local Native American governments  PEER’s challenge 
implies that Nisqually harvesting necessarily involves environmental degradation, and poses an 
obstacle to the park’s ability to preserve the natural conditions of the plant communities under its 
purview. They also imply that the Organic Act of 1916 supersedes the Medicine Creek Treaty of 
1854. 
The majority of legal cases concerning treaty rights of Native American tribes of the Northwest 
Coast, have been dominated by fishing and hunting rights issues; paying little attention to plant 
 
138 
 
gathering. Since the treaties over seen by Governor Isaac Stevens in the mid-1800s listed fishing, 
hunting and gathering in the same clause, it is reasonable to assume that any legal cases 
addressing fishing or hunting rights are applicable to plant use as well. Article three of the 
Medicine Creek Treaty of 1854, signed by the Nisqually Indian Tribe, among others, states that 
“The right of taking fish, at all usual and accustomed grounds and stations, is …secured to said 
Indians in common with all citizens of the Territory, …together with the privilege of hunting, 
gathering roots and berries, and pasturing their horses on open and unclaimed lands…”(Treaty of 
Medicine Creek 1854). 
Boxberger’s (1998) legal analysis of Native American use of natural resources within 
Mount Rainier National Park concludes that hunting and gathering are privileges that, under 
certain conditions, can be restricted. His conclusion is partly based on the assumption that 
“privilege” does not have the same degree of protection as does “right” (Boxberger 1998: 12). 
Today, courts do not make a distinction between “right” and “privilege”, when addressing the 
interpretation of Stevens’ treaties (Leonard 2014: 298-299).  
Equating right and privilege as the same does not limit the federal government’s ability to 
place restrictions on accessing natural resources. In Puyallup Tribe, Inc. v Department of Game 
(1968), the Supreme Court ruled that states may limit fishing and hunting rights for conservation 
goals (Pevar 2004: 227). Even though the ruling applies to states, it may set precedence, for 
federal agencies, in limiting how treaty rights apply to public lands. 
The results of my dissertation indicate that traditional harvesting of beargrass and 
pipsissewa has no measurable impact on these resources, or the surrounding landscape. It is 
possible that my results are a product of the small number of people harvesting, and if there were 
to be a resurgence of plant harvesting within the Nisqually community, then negative effects may 
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become more apparent. The scale of my studies, however, leads me to conclude that negative 
effects are unlikely. Even so, I recommend that the tribal and park administrations develop 
harvesting polices that prevent possible plant harvesting impacts.  
Policy for beargrass and pipsissewa harvesting  
My first recommendation is that MORA establishes three or four harvesting plots for 
each of the two species. Harvesting should occur in a different plot each year. After three or four 
years, the first plot should have recovered from any harvest-related impacts.  
The Nisqually Tribe and Mount Rainier National Park should establish methods for 
documenting the number of harvesters, and the amount of material collected. To date, recording 
the amount of biomass harvested has been difficult. Dry weight is a more reliable measure of 
plant biomass than fresh weight, but the time needed to dry the plant material is not practical. 
The issue with weighing biomass immediately following harvest stems from the fact that, 
depending on environmental conditions, the amount of water in the plants will vary. As long as 
the variability is acknowledged, wet weight should be an acceptable gross measure of the amount 
of biomass removed, especially if harvesting occurs under consistent conditions.  
In addition, the park and Tribe should establish a monitoring protocol. It may not be 
necessary to monitor every plot every year. At a minimum, however, pre-harvest monitoring, 
followed by post monitoring a year later should be initiated. If the post-harvest monitoring 
indicates a decrease in species viability or abundance, then the plot should be monitored into the 
future with the parties addressing possible changes to the harvesting policy.  
The monitoring research that I have completed in the park largely has been conducted 
without funding. To ensure that future monitoring occurs, the Tribe and park should develop an 
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appropriate funding plan. The time expended to monitor the current beargrass and pipsissewa 
sites totaled about 120 hours. The most effective way to ensure that monitoring occurs is to 
assign the task to Mount Rainier’s vegetation branch which has the skills needed to accomplish 
it. Perhaps costs could be borne jointly by the Tribe and park. This said, I emphasize again that 
my research indicates that current harvesting practices are sustainable. My recommendations for 
beargrass and pipsissewa simply are intend to be proactive in reducing the possibility of future 
harvest impacts.  
Policy for cedar bark harvesting  
 Recommendations are more difficult to provide regarding policy on cedar bark 
harvesting. My results show no change in secondary growth rates on trees bark-harvested in the 
traditional manner described here. My data, however, do not provide information as to how vital 
rates are impacted, if any, by harvesting. Also, be aware that inverted V-shaped scars produced 
by the bark-harvesting process may interfere with preserving the sense of “untouched” nature, 
and detract from the visitor experience to some extent. I suggest that, for the near future, the park 
limit the number of trees peeled, and restrict harvesting to areas not readily visible by the public. 
I remain a bit uncomfortable with these policy suggestions because my present data do not 
indicate significant damage to trees bark-peeled in the traditional manner with scars not 
exceeding 25% of tree circumference. Even so, remaining biological and social questions need to 
be addressed in order to establish a more robust policy. 
Communication 
 Based on Nemecek’s (2014: 97) thesis, and my observations, communication between the 
Nisqually Indian Tribe and Mount Rainier National Park generally flows well and proceeds on 
good terms at present. A few areas of communication could benefit from some improvement. 
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The Nisqually, for example, have stressed the need to educate government employees about their 
history and treaty rights. This education is seen as a way of generating more opportunities for 
cooperation between the Tribe and the park (Nemecek 2014: 96). The park could benefit from 
educating the Nisqually community about its purpose. Some of the members of the Tribe, for 
example, seem not to fully understand the differences between federal land agencies. This leads 
them to feel that since it is legal for the commercial harvest of non-timber forest products in 
National Forests, then there should be no reason for environmentalist to challenge Native 
American harvesting in National Parks. These distinctions need to be explained in order to 
reduce conflict, especially if the Park Service needs to restrict harvest. In my personal 
experience, the lack of understanding of these distinctions between different federal land 
agencies is not limited to Native Americans. The general population does not understand them 
either.  
 Another aspect of communication is the need for Nisqually Tribe and the park to 
establish a protocol for evaluating, and adding new species or plant parts to the list of harvestable 
resources. Perhaps the first step in this process would be for tribal members to inquire about 
harvesting species other than those considered here. If there are no obvious reasons preventing 
the resource from being added, the next step would be for harvesters to demonstrate collection 
methods to the appropriate park specialist(s) –probably the plant ecologist. By observing how the 
plant is collected, the ecologist can select metrics, and design monitoring methods, which will 
accurately indicate harvesting impacts, if any. After two or three years of harvesting and 
monitoring, the Tribe and park can decided if the plant should be included in the list of approved 
species. 
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 If the species is not included on the list, or if the requested amount of material exceeds 
the established limits, then MORA could assist in helping harvesters access other public lands as 
appropriate. Even if it is only to provide the contact information of officials in the neighboring 
lands, taking this step will show the Park’s good will when dealing with a potentially contentious 
issue.  
Clarifying the ability for harvesters to sell their products  
In some cases, the inability to incorporate traditional products into the market economy 
limits participation in natural resource use. For example, in the Inuit community of Ulukhaktok, 
limited trapping knowledge among 18 to 34 year olds was a result of the fur market decline 
(Pearce, et al. 2011: 285). Because the NPS has a policy of no commercial extraction of natural 
resources, the original MOU between the Nisqually and MORA included a caveat that products 
made from plants collected within the park could not be sold. I can see two reasons for the park 
to reconsider this limitation; especially in regard to Nisqually selling baskets made from plants 
collected within the park. Frist, it is unlikely that the material collected from the park can be 
separated from material collected or purchased elsewhere. Furthermore, it is doubtful that 
weavers are aware of the restricted commercial use of park resources. If a tribal weaver were to 
use beargrass leaves from Mount Rainier for a basket, and then sell it, he or she unknowingly 
would be breaking the law. The second reason is that if baskets and other traditional items could 
be sold, then there would be an additional incentive for a few people to pursue careers as a 
traditional artist. This might encourage a few more tribal members to learn about traditional plant 
use.  
At present, commercial use of Mount Rainier collected resources has not become because 
so few people are making baskets. If these wares are being sold, it is to other members of the 
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community. It would be a more noticeable issue if basket makers were selling their products 
online, and advertising them as being associated with Mount Rainier. Possibly, the best way to 
ensure it does not become a problem is to work out an agreement between the park, the 
harvesters and Rainier Guess Services, the concessioner company that operates the park’s  inns 
and gift shops. The agreement could be that basket makers would sell their wares containing 
plants from Rainier to the concessioner for the gift shops. In my option, it would be more 
culturally relevant than the Lakota war club being displayed in a Paradise gift shop, during 2006, 
and would be process for dealing with the legal issues of selling items that contain park 
resources. 
Conclusion   
  In this dissertation, I documented the manner in which members of the Nisqually Indian 
Tribe interacted with three species of plants at Mount Rainier National Park: beargrass, 
pipsissewa, and western red cedar. My primary goal was to understand the conditions that lead to 
sustainable or unstainable use. For the members of the Nisqually Tribe, their approach to 
harvesting is a product of their knowledge about the target species’ natural history, a belief that 
their use is not detrimental to the plants, and a desire to strength their cultural identity as 
Nisqually by following the examples of their ancestors and elders. These cultural factors 
combine to produce harvesting behaviors which are within plants tolerance to damage which, in 
turn lead to the sustainable harvest of these plants. 
Because there is no measurable damage resulting from current collection practices for 
beargrass and pipsissewa, traditional collection by Nisqually harvesters does not obstruct the 
park’s mission to preserve natural resources. If the use of these plants increases within the 
Nisqually community, then these results provide a baseline for future evaluations. For there to be 
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a successful balance between treaty obligations and the NPS mission, the Nisqually and Mount 
Rainier National Park need be aware of changes in cultural and ecological conditions.  
The traditional harvest of cedar bark does not change the tree’s secondary growth rate, 
though bark peeling may have other impacts that were not apparent in my monitoring protocol. 
This possibility should be addressed before changing policy. 
As Native American Tribes continue to exercise their treaty rights on public lands, the 
need for studies that combine ethnographic and ecological methods will increase. Without these 
studies, the possibility of conflict between treaty rights and federal agencies’ missions will 
increase correspondingly.  
In closing, I hope that studies like this provide some insight into how we want to relate to 
the natural world. At least one branch of biological conservation represents humanity as 
incompatible with nature (Wilson 2002: 102). There also is push-back against developing new 
conservation agendas that include empowering the economically/politically disadvantaged 
populations; reasoning that that humans will win to the detriment of other species when 
conserving those species conflicts with human needs and desires (Soule 2013). This premise is 
based on the notion that conservation has to involve a cost to humans (Smith and Wishnie 2000). 
The literature on TEK and other aspects of ecological anthropology, however, have provided 
many examples of different cultures sustainably using resources, and even increasing 
biodiversity and bio-productivity (Berkes 1999; Lepofsky 2009; Siebert and Belsky 2014; Turner 
2008). Sustainability and biodiversity conservation are not the same, and at times may be in 
conflict (Yamaguchi 2014). In part, this may be caused by a lack of understanding about the 
variation in human-nature relationships. As seen in this study, these relationships are a product of 
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interactions between culturally mediated human behaviors and the biological traits of other 
species. If we are to maintain the cultural and biological diversity of the planet, we need to view 
ourselves as an integral natural part of the world, and strive to conserve that world over the long 
term. 
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Appendix A. Example of Nisqually Plant Harvesting and Mount Rainier National Park 
Survey. 
 
Nisqually Plant Harvesting and Mount Rainier National Park Survey 
I am working with Mount Rainier National Park and the Nisqually Natural Resources 
Department on studying traditional plant harvesting and the possible ecological effects of 
harvesting on these plants within the park. The purpose of this survey is to collect information 
about the relationships between members of the Nisqually Tribe, and Mount Rainier and the 
plants in the region. Thank you for taking the time to fill out this survey.  
Survey Questions 
Question Answer 
How long have you been participating in traditional plant harvesting?  
Do you harvest plants every year?  
 
In this section please select the answer that best represents you feelings. The answers are based 
on a scale of 1=not important, 2= slightly important, 3=important, 4=very important, 5=essential  
Question Answer 
How important is plant harvesting to you?  
How important is the relationship between traditional plant harvesting and your 
identity as a Nisqually?  
 
For the Nisqually how important is Mount Rainier in their traditions?  
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Please rank the following possible characteristics of Mount Rainier that might make it important 
to the Nisqually. 
Characteristics Ranking 
Source of plant material  
Physical landmark  
ceremonial and spiritual landmark  
National Park  
Other reasons (if any please name them)  
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Below is a list of plants that are found described in the Memorandum of Understanding between 
the Nisqually Government and Mount Rainier National Park, if you have harvested these plants 
in the last year please report the number of times, and the month(s) that you harvested. Please 
count any harvesting events that occurred outside of Mount Rainier National Park.  
 
Common Plant Name 
Number of times 
the plant was 
harvested last 
year? 
What month(s) 
did harvesting 
occur? 
 
Yellow Cedar       
Spruce       
Western White Pine       
Western Yew       
Western Red Cedar       
Pipsissewa      
Devil’s Club       
Cascara       
Tiger Lily       
Bear grass       
Maidenhair Fern       
Blueberry/Huckleberry      
Highbush Cranberry      
Wild Gooseberry      
Salmonberry      
Serviceberry      
Strawberry      
 
